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TITLE : 



AUTHOR (S) 



CORPORATE SOURCE: 



SOURCE : 



DOCUMENT TYPE: 
LANGUAGE : 
SUMMARY LANGUAGE 
AB 



BIOSIS COPYRIGHT 2001 BIOSIS 
2000 :132348 BIOSIS 
PREV200000132348 

Connective tissue response to tubular implants 
for peripheral nerve regeneration: The 
role of myofibroblasts. 

Chamberlain, Lila J./ Yannas, Ioannis V. (1); Hsu, Hu-Ping; 
Spector , Myron 

(1) Department of Mechanical Engineering, Massachusetts 
Institute of Technology, 77 Massachuse tts A venue, Room 

3-332, Cambridge, MA, 02139 USA *v 

Journal of Comparative Neurology . ,( (Feb . 21, 2000)) Vol. 

417, No. 4, pp. 415-430. ^ — 

ISSN: 0021-9967. 
Article 
English 
English 



The presence of contractile cells, their organization around regenerating 
nerve trunks, and the hypothetical effect of these organized structures on 
the extent of regeneration across a tubulated 10 -mm gap in the rat sciatic 
nerve were investigated. Collagen and silicone tubes were 
implanted both empty and filled with a collagen 

-glycosaminoglycan (GAG) matrix. Nerves were retrieved at 6, 30, and 60 
weeks postoperatively and time -dependent values of the nerve trunk 
diameter along the tubulated length were recorded. The presence of 
myofibroblasts was identified immunohistochemically using a monoclonal 
antibody to alpha- smooth muscle actin. Myofibroblasts were 
circumf erentially arranged around the perimeter of regenerated nerve 
trunks, forming a capsule which was about 10 times thicker in silicone 
tubes than in collagen tubes . The nerve trunk diameter that 
formed inside collagen tubes was twice as large as that inside 
silicone tubes. In contrast, the collagen-GAG matrix had a 

relatively small effect on capsule thickness or diameter of regenerate. It 
was hypothesized that the frequency of successful bridging by axons 
depends on the balance between two competitive forces : the axial forces 
generated by the outgrowth of axons and nonneuronal cells from the 
proximal stump and the constrictive, circumferential forces imposed by the 
contractile tissue capsule that promote closure of the wounded stumps and 
prevent axon elongation. Because the presence of the collagen 
-GAG matrix has enhanced greatly the recovery of normal function of 



regenerates in silicone tubes, it was hypothesized that it accelerated 
axonal elongation sufficiently before the hypothetical forces constricting 
the nerve trunk in silicone tubes became sufficiently large. The combined' 
data suggest a new mechanism for peripheral nerve 
regeneration along a tubulated gap. 
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BIOSIS COPYRIGHT 2001 BIOSIS 
1998 :451236 BIOSIS 
PREV199800451236 

Early peripheral nerve healing in collagen and 
silicone tube implants: Myofibroblasts and the 
cellular response. 

Chamberlain, L. J.; Yannas, I. V.; Arrizabalaga , A.; Hsu, 
H.-P.; Norregaard, T. v.; Spector, M. (1) 

(1) Dep. Orthop. Surg., Brigham Women's Hosp., Harv. Med. 
Sen., Boston, MA-J02iJJ_JJSA\ 

Biomaterials, (CAug. , 19987/ Vol. 19, No. 15, pp. 1393-1403. 
ISSN: 0142-96r5 
Article 
English 

Injuries to peripheral nerves innervating a limb cause paralysis, and can 
necessitate amputation. The inability of the nerves to regenerate 
spontaneously and the limitations of autograft procedures led to the 
development of treatments involving insertion of the nerve ends into 
prosthetic tubular devices. Previous work showed that ' entubulation ' of 
the nerve ends in a silicone tube containing a specific porous, resorbable 
collagen-GAG (CG) copolymer, serving as an analog of extracellular 
matrix, improved regeneration compared to an empty silicone tube. However, 
long-term treatment with silicone tubes produced constriction that caused 
partial degradation of the regenerated axons; for this and other reasons, 
implementation of a nondegradable tube may require a second surgical 
procedure for removal. Ip^fTEis study the silicone tube was replaced with 
porous and non-porous /Collagen tubes in order to produce fully 
degradable devices. C^-f illeclcj^Mragen tubes and controls 
(CG-filled silicone turfes ■ a tfifempty collagen and silicone tubes) 
were implanted in a 10 -mm gap in the rat sciatic nerve, with three rats in 
each group. The regeneration was evaluated after six weeks using light 
microscope images of cross sections of the nerve that were digitized and 
analyzed. Histograms of the diameters of the axons were generated and 
compared. The cellular response to the implanted biomaterials was assessed 
histologically, and immunohistochemistry was performed using an antibody 
to alpha- smooth muscle actin in order to determine the presence of 
myofibroblasts (contractile cells) . Axonal regrowth was comparable in 
porous collagen, non-porous collagen, and silicone 

tubes filled with a CG matrix. These results support the implementation of 

a degradable collagen tube in place of a silicone device. 

Confirming earlier work, regeneration through the silicone and 

collagen tubes was enhanced by the CG copolymer, compared to empty 

tubes. A notable finding was a continuous layer of myofibroblasts on the 

surfaces of all of the six silicone tube prostheses, but on the inner 

surface of only one of six collagen tubes (Fisher's exact tests; 

P < 0. 01) . This is the first report of contractile capsules around 

silicone tubes, and supports the use of degradable collagen 

tubes in peripheral nerve regeneration. Macrophages 

were found bordering both the silicone and collagen tubes, and 

in the case of the collagen tubes, appeared to be participating 

in the regulation of the tubes . 
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69 BIOSIS COPYRIGHT 2001 BIOSIS 
1996:118186 BIOSIS 
PREV199698690321 

Recent advances in tissue synthesis in vivo by use of 
collagen- glycosaminoglycan copolymers. 
Ellis, D. L . ; Yannas, I. V. (1) 

(1) Dep. Mech. Eng., 77 Massachusetts Ave., Mass. Inst. 
Technol., Cambridge, MA 02139 USA 

Biomaterials, (1996) Vol. 17, No. 3, pp. 291-299. 
ISSN: 0142-9612. 
General Review 



LANGUAGE: English 

AB Biologically active analogues of the extracellular matrix (ECM) are 
synthesized by grafting glycosaminoglycan (GAG) chains onto type I 
collagen, and by controlling the physicochemical properties of the 
resulting graft copolymer. Collagen-GAG ECM analogues have 
previously been shown to induce regeneration of the dermis in humans and 
the guinea pig, and of the rat sciatic nerve. Current studies have 
emphasized elucidation of the molecular mechanism through which 
tissue-specific ECM analogues induce regeneration. The contribution of the 
GAGs to the biological activity of the skin regeneration template was 
confirmed by studying the contribution of several GAGs to the inhibition 
of wound contraction in guinea pigs. The interaction between cells and the 
porous structure of an ECM analogue was studied with emphasis on the 
deformation of pores which occurs during wound contraction. The synthesis 
of scar, as well as of partly regenerated tissue which has a morphology 
between that appropriate for scar and for normal dermis, was 
quantitatively assayed for the first time using a laser light scattering 
technique. An ECM analogue which has been shown to be capable of inducing 
regeneration of functional sciatic nerve in the rat over a gap larger than 
10 mm was incorporated in the design of a biodegradable implant for 
peripheral nerve regeneration. 

L5 ANSWER 4 OF 69 BIOSIS COPYRIGHT 2001 BI0SIS 
ACCESSION NUMBER: 1994:131333 BIOSIS 
DOCUMENT NUMBER: PREV199497144333 

TITLE: Labeled Schwann cell transplants versus sural nerve grafts 

in nerve repair. 

AUTHOR (S) : Kim, Daniel H. (1); Connolly, Sean E . ; Kline, David G. ; 

Voorhies, Rand M.; Smith, Andrea; Powell, Mary; Yoes, 
Tracy; Daniloff, Joanne K. 
CORPORATE SOURCE: (1) Dep. Neurosurg . , La. State Univ. Med. Cent., 1542 

'p^ne^Ay^w^Mew^ ^lean s , LA 70112 USA 
SOURCE: ^Journal of Neurosurgery^ ("1994 ) Vo^. 80, No. 2, pp. 

>4-260 ~: 1 — ^ 

ISSN: 0022-3085. 
DOCUMENT TYPE: Article 
LANGUAGE : Engl i sh 

AB This study evaluated the ability of Schwann cell transplants to enhance 
the recovery of function in injured nerves and compared the results to 
those produced by sural nerve grafts. Schwann cells were isolated from 
sciatic nerves, pre labeled w j . th g o ld — f luor e-s-ee^t— dye admixed with 
collagen gel, and placed irfiresorbable collagen tub^s . 

Twenty- four adult rats unde lWfciiiL severing of the -bilateral sciatic nerves, 
with a 10 -mm gap between the nerve stumps. The rats were then divided into 
two groups. A collagen tube with implanted Schwann cells was 
implanted in one leg of the Group I rats, and the contralateral leg served 
as a control and was repaired with a collagen tube filled with 
collagen get only. The Group II animals received conduits packed 
with labeled Schwann cells in one leg to bridge the 10 -mm gap; the 
contralateral leg was repaired with an autogenous sural nerve graft . 
Recovery of function was assessed physiologically and morphologically. 
Nerve conduction velocity and nerve action potential amplitude 
measurements showed that the Schwann cell implants induced 
return of function comparable to that of the sural nerve grafts. 
Morphological assessments of myelination suggested a tendency toward 
greater numbers of myelinated axons in Schwann cell implants 
than in sural nerve grafts . Anatomical analyses of gold fluorescent dye 
showed both high viability of prelabeled Schwann cells at 120 days after 
transplantation and migration as far as 30 mm away from the implant site. 

L5 ANSWER 5 OF 69 BIOSIS COPYRIGHT 2001 BIOSIS 
ACCESSION NUMBER: 1990:285361 BIOSIS 
DOCUMENT NUMBER: BA90: 16207 

TITLE: IMMUNOGENICITY OF COLLAGENOUS IMPLANTS. 

AUTHOR (S) : MEADE K R; SILVER F H 

CORPORATE SOURCE: BIOMATERIALS CENT. , DEP. PATHOL., UMDN J - ROBERT WOOD JOHNSON 

MED. SCH., 675 HOES LANES, PISCATAWAY, N.J. 08854, USA. 

SOURCE: BIOMATERIALS, (1990) 11 (3), 176-180. 

CODEN: BIMADU. ISSN: 0142-9612. 



FILE SEGMENT: BA; OLD 

LANGUAGE : English 

AB Collagenous biomaterials have been used in our laboratory for treatment of 
decubitus ulcers, tendon/ ligament repair and nerve 
regeneration. Results of previous studies suggest that 
implants containing bovine type I collagen enhance 

repair and regeneration of connective tissue found in different organs. 
The purpose of this paper is to evaluate the immunological response to 
type I collagen that is cross-linked using either glutaraldehyde 
or cyanamide treatment. Humoral and cell mediated responses to type I 
collagen are evaluated in a rabbit model. Results obtained in this 
study suggest that antibody levels and cell -mediated response to type I 
collagen are highest in animals exposed to uncross -linked implant 
material and these responses are increased by booster injections of the 
antigen. Antibody titres to cross-linked collagen are 
significantly lower than those observed for uncross -linked material. 
Extensive implant cross -linking does not totally eliminate the humoral 
response and may lead to a cell -mediated reaction. 
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2001:564876 CAPLUS 
135 :142300 

Gel-infused polymeric 

augmentation 

Bentz, Hanne; Garcia, 

Orthogene, Inc., USA 

PCT Int. Appl . , 4 8 pp. 

CODEN: PIXXD2 

Patent 

English 

1 



sponges for tissue repair and 
A. Minerva; Hubbell, Jeffrey A. 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



WO 2001054735 A2 00108 (T2^ WO 2001-US2837 20010126 

W: AE, AG, AL, AM, AT, AU, AZ , BA, BB , BG, BR, BY, BZ, CA, CH, CN, 
CR, CU, CZ, DE, DK, DM, DZ , EE, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS , LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ , NO, NZ , PL, PT, RO, RU, 
SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, 
YU, ZA, ZW, AM, AZ, BY, KG, KZ , MD, RU, TJ, TM 
RW: GH, GM, KE, LS , MW, MZ, SD, SL, SZ, TZ, UG, ZW, AT, BE, CH, CY, 
DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR, BF, 
BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG 
PRIORITY APPLN. INFO. : US 2000-178646 P 20000128 

AB Gel-infused sponge matrix comprising an absorbable sponge material, a gel 
and an active ingredient ' are disclosed, as are methods of enhancing tissue 

^air, regenerannn or ^ n^fflw^taii.-i nn n.gjjTg the gel -infused sponge . A 
sponge material is selected from collajgens, polysaccharides, 

athetic polymers^^ gxJaya-ibtrronic acidV while a gel precursor is a 
fibrinogen, thrombin^ or serum albumin. For example, gels of low 
crosslink d. and/or low protein or gel precursor concn., that would form 
only weak gels by themselves formed a more cohesive and stronger material 
when added into a sponge and retain enough porosity to be remodeled into 
the new tissue, such as bone. 
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2001:456002 CAPLUS 
135:262194 

Collagen filaments as a scaffold for 
nerve regeneration 

Yoshii, Satoru; Oka, Masanori 

Institute of Biomedical Engineering, Kansai Denryok 
Hoap.it^U— asaJ ^a, 553-0003, Japa n 
J. Biomed. Ma ter. Res. (2001)^ 56 (3), 400-405 
•C ODEN: JBMR BU; L&SN : 0021-9304 
John Wiley & Sons, Inc. 
Journal 



u c 



LANGUAGE : Eng 1 i s h 

AB This article describes repair of peripheral nerve defect using 
collagen filaments instead of tubes. Many tube-shaped nerve 
guides induce regeneration of severed peripheral nerve axons within a 
limited distance. Substantial regeneration of nerve axons has not been p 
reported_ wi t hont a - tub u lar conduit ^^ Here the regeneration of peripheral ^^Ul l/'h^v^X 
ne ffe axons along filaments of coll agen without a tube was ^X N ^ 
shown"! Cables" of collagen filaments were grafted to repair 2 0 q-{- \\cl<\ 

mm defects of rat sciatic nerves. Nerve autografts and collagen ^ 
tubes were grafted as controls. The mean no. and the mean fiber diam. of L / Y 

regenerated myelinated axons were approx. 4800 and 3.3 .mu.m in the distal ^° \ c * v 
end of the nerve autograft at 8 wk postoperatively while in the distal end 
of the collagen-filaments nerve guide, they were approx. 5500 
and 2.3 .mu.m. Collagen tubes failed to bridge the nerve 
defect. Histol. studies suggest that nerve axons regenerated 
substantially along the collagen filaments. 

REFERENCE COUNT: 2 6 

REFERENCE (S) : (1) Ansselin, A; Neuropathol Appl Neurobiol 1997, V23, 

P3 87 MEDLINE 

(2) Archibald, S; J Comp Neurol 1991, V306, P685 
MEDLINE 

(3) Bain, J; Plast Reconstr Surg 1989, V83, P129 
MEDLINE 

(10) Henry, E; Exp Neurol 1985, V90, P652 CAPLUS 
(19) Madison, R; Brain Res 1988, V447, P325 CAPLUS 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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AB A review with 
characteristi 
/polyglycolic 
/polyglycolic 



CAPLUS COPYRIGHT 2 001 ACS 
2001:4624 CAPLUS 
135 :200222 

Bioartif icial peripheral nerve guide tube 
Shimizu, Ysuhiko 

Institute of Medical Science, Kyoto University, Japan 
Igaku no Ayumi (2000), 195(3), 184-187 
CODEN: I GAY AY ; ISSN: 003 9-2359 
Ishiyaku Shuppan 
Journal; General Review 
Japanese 

7 refs. on artificial peripheral nerve guide tubes, covering 
cs of gelatin, collagen, collagen 
acid composite, and laminin-coated collagen 
acid composite nerve guide tubes. 
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CAPLUS COPYRIGHT 2 001 ACS 
2000 :422742 CAPLUS 
133 : 155335 

Peripheral nerve r egeneration 

J ^inq silicone rubber chambers filled w ith 
collagen^ 

Gfeefi-; fueh—S+re^g ; Hsieh, Ching-Liang; Tsai, 

Chin-Chuan; Chen, Ter-Hsin; Cheng, Wen-Chiang; Hu, 
Cheng-Li; Yao, Chun-Hsu 

Institute of Chinese Medical Science, China Medical 
(^Biomaterials (2000) f = TT( 15) ,1541^154^-^ 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



CODEN: BIMADU; ISSN: 0142^55X2 

Elsevier Science Ltd. 
Journal 
English 

A 10 mm gap of rat sciatic nerve was created between the proximal and 
distal nerve stumps, which were sutured into sij^lgone rubber tubes filled 
with an extracellular gel contg. fcollagen, la minin^ and 
fibronectin. Empty silicone rubb er tubes — were use d as controls. Six 
weeks after implantation, all extracellular elements were completely 
degraded and absorbed, and 90% of the animals from the extracellular gel 
group exhibited regeneration across the nerve gaps, whereas only 60% in 
the control group. Both qual . and quant, histol. of the regenerated 
nerves revealed a more mature ultrastructural organization with 28% larger 
cross-sectional area and 28% higher no. of myelinated axons in the 



extracellular gel group than the controls. The gel mixt. of 
collagen, laminin and fibronectin could offer a suitable growth 
medium for the regeneration of axons. 
REFERENCE COUNT: 41 

REFERENCE (S) : (2) Aldini, N; Biomaterials 1996, V17, P959 CAPLUS 

(4) Bailey, S; J Neurocytol 1993, V22, P176 CAPLUS 

(5) Baldwin, S; Int J Dev Neurosci 1996, V14 , P351 
CAPLUS 

(6) Baron-Van Evercooren, A; J Cell Biol 1982, V93, 
P211 CAPLUS 

(7) Borkenhagen, M; Biomaterials 1998, V19, P2155 
CAPLUS 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L5 ANSWER 10 OF 69 CAPLUS COPYRIGHT 2 001 ACS 
ACCESSION NUMBER: 2000:404964 CAPLUS 

DOCUMENT NUMBER: 133:140176 

TITLE: Near-terminus axonal structure and function following 

rat sciatic nerve regeneration 

through a collagen-GAG matrix in a 

ten-millimeter gap 
AUTHOR (S) : Chamberlain, L. J.; Yannas, I. V.; Hsu, H-P.; 

Strichartz, G. R. ; Spector, M. 
CORPORATE SOURCE: Department of Mechanical Engineering, Massachusetts 

In gtitu teof Technol ogy, C ambridge, MA, 0213 9, USA 
SOURCE: (iJ ^NeurosciT~R^s^ (2000) T 60 (5) , 666-677 

CODEtt: JNREDK; ISSN: U 3 b 0' - 4"0~12~~ 
PUBLISHER: Wiley-Liss, Inc. 

DOCUMENT TYPE: Journal 
LANGUAGE : Engl i sh 

AB The objectives of this study were to evaluate the regenerated axon 

structure at near-terminal locations in the peroneal and tibial branches 1 
yr following implantation of several tubular devices in a 10 -mm gap in the 
adult rat sciatic nerve and to det. the extent of recovery of selected 

sensory and motor functions . The devices were collagen and 

s i 1 ico ne tubes im ]£lanted alone^or filled with a porous collagen 
^g±7cosaminogly/:anTn ciLJiix r^ Intact uui iLialdLeidl iieivus and au tografts 
werer-tt&ed— as-"*€ontrols . Nerves were retrieved at 30 and 60 wk 
postoperatively for histol. evaluation of the no. and diam. of regenerated 
axons proximal and distal to the gap and in the tibial and peroneal nerve 
branches, near the termination point. Several functional evaluation 
methods were employed: gait anal., pinch test, muscle circumference, and 
response to elec . stimulation. A notable finding was that the 
matrix-filled collagen tube group had a significantly greater 
no. of large-diam. myelinated axons (.gtoreq.6 .mu.m in diam.) in the 
distal nerve branches than any other group, including the autograft group. 
These results were consistent with previously reported electrophysiol . 
measurements that showed that the action potential amplitude for the A 
fibers in the matrix-filled collagen tube group was greater than 
for the autograft control group. Functional testing revealed the 
existence of both sensory and motor recovery following peripheral 
nerve regeneration through all devices; however, the 

tests employed in this study did not show differences among the groups 
with regeneration. Elec. stimulation in vivo showed that threshold 
parameters to elicit muscle twitch were the same for reinnervating and 
control nerves. The investigation is of importance in showing for the 
first time the superiority of a specific fully resorbable off-the-shelf 
device over an autograft for bridging gaps in peripheral nerve, with 
respect to the near-terminus axonal structure. 
REFERENCE COUNT: 44 

REFERENCE (S) : (5) Archibald, S; J Neurosci 1995, V15, P4109 CAPLUS 

(9) Chamberlain, L; Exp Neurol 1998, V154 , P315 CAPLUS 

(10) Chamberlain, L; Tissue Engr 1997, V3 , P353 CAPLUS 

(11) Chamberlain, L; Tissue engineering methods and 
protocols 1999, P3 CAPLUS 

(13) Chang, A; Proc ACS Div Polymeric Materials Sci 

Engr 1988, V59, P906 CAPLUS 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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69 CAPLUS COPYRIGHT 2 001 ACS 
2000 :400378 CAPLUS 
133 :155361 

Peripheral nerve regeneration 

across an 80 -mm gap bridged by a polyglycolic acid 
(PGA) -collagen tube filled with 
laminin-coated collagen fibers: a 

histological and electrophysiological evaluation of 
regenerated nerves 

Matsumoto, K. ; Ohnishi, K. ; Kiyotani, T. ; Sekine, T. ; 
Ueda, H.; Nakamura, T. ; Endo, K. ; Shimizu, Y. 
Institute for Frontier Medical Sciences, Department of 
Bioartif icial Organs, Kyoto University, Kyoto, 

6 06-850 7 , CFapan — 

<^Brain Res . (2000), 868 (2), 315-328 
CODEN-r— BRKEAP; ISSN : -0-0-0-6^293 



^EN": — BKKKAP ; ISSN : -Q-frQ-6^a5L9 3 
Elsevier Science B.V. 
Journal 
English 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 

AB We evaluated peripheral nerve regeneration across an 

80-mm gap using a novel arti^icjLal_jae^ The conduit was made of 

a^olyglycolic ac id (PGA^col laQen tube fille&^ mith 
fa^irTSi- coated "cbixagep fltJeTs"*: Twelve beagle dogs underwent 

mtatio r i o f Ure "~nerve conduit across an 80-mm gap in the left peroneal 
nerve. In 4 other dogs used as neg. controls, the nerve was resected and 
left unconnected. Histol. observation showed that numerous unmyelinated 
and myelinated nerve fibers, all smaller in diam. and with a thinner 
myelin sheath than normal nerve fibers, regrew through and beyond the gap 
12 mo after implantation. The distribution of the regenerated axonal 
diams . was different from that of the normal axonal diams. Compd. muscle 
action potentials, motor evoked potentials, and somatosensory evoked 
potentials were recorded in most animals 3 mo after implantation. Peak 
amplitudes and latencies recovered gradually, which indicating the 
functional establishment of the nerve connection with the target organs. 
In addn. to the ordinary electrophysiol . recoveries, potentials with 
distinct latencies originating from A. alpha., A. delta, and C fibers became 
distinguishable at the 6th lumbar vertebra following stimulation of the 
peroneal nerve distal to the gap 12 mo after implantation. The pattern of 
walking without load was restored to almost normal 10-12 mo after 
implantation. Neither electrophysiol. nor histol. restoration was 
obtained in the controls. Our nerve conduit can guide peripheral nerve 
elongation and lead to favorable functional recovery across a wider nerve 
gap than previously reported artificial nerve conduits. 
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nerve regeneration 
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collageniiej3te— guides— filled with either 
aligned £ype I collagen gel, or control 



aw 



collagen gel were implanted into 4- or 6 -mm surgical gaps created 

in the sciatic nerve of mice and explanted 30 and 60 days postoperation 

(dpo) for histol. and immunohistochem. evaluation. The hypothesis was 

that contact guidance of regenerating axons and/or invading nonneuronal 

cells to the longitudinally aligned collagen fibrils would 

improve nerve regeneration. The criterion for 

regeneration was observation of regenerating myelinated fibers distal to 
the nerve guide. Consistent with previous studies showing poor 
regeneration in 6 -mm gaps at 60 dpo with entubulation repair, only one of 
six mice exhibited regeneration with control collagen gel. In 
contrast, four of four mice exhibited regeneration with magnetically 
aligned collagen gel, including the appearance of nerve fascicle 
formation. The nos . of myelinated fibers were less than the uninjured 
nerve in all groups, however, which may have been due to rapid resorption 
of the nerve guides. An attempt to increase the stability of the 
collagen gel, and thereby the directional information presented by 
the aligned collagen fibrils, by crosslinking the 
collagen with ribose before implantation proved detrimental for 
regeneration. (c) 1999 Academic Press. 
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Evaluation of several techniques to modify denatured 
muscle tissue to obtain a scaffold for peripheral 
nerve regeneration 
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The aim of this study was to (1) evaluate the effect of 
techniques of denatured muscle tissue to obtain an open 
structure, and (2) test if this scaffold is suitable for peripheral 
nerve regeneration. Four samples (A-D) of muscle tissue 
specimens were evaluated using light microscopy, immunohistochem . and 
cryo-SEM. Sample C showed the most open extracellular matrix, while 
collagen type IV and laminin (in the basal lamina) could still be 
obsd. by immunohistochem. An in vivo pilot study showed that the first 
signs of functional nerve recovery and axon regeneration could be obsd. 
after 3 wk of implantation. Thus, sample C has the most 
and leads to good nerve regeneration and functional 
nerve recovery. 
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Collagen-GAG substrate enhances the quality 
of nerve regeneration through 
collagen tubes up to level of autograft 
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Peripheral nerve regeneration was studied across a 
tubulated 10 -mm gap in the rat sciatic nerve using histomorphometry and 
electrophysiol . measuremen ts of A-fibe r f B-flber , and__£-fiber peaks of the 
evoked a ction potentials. ( ^Tubes fabricated from l arge -pore 
colla gen? (max. pore diam . , 22 nm) small -p ore collage n^ 

(ma^P^ore diam. , 4 nm)^> and silicone were imp 1 ant ea either saline-filled 
or fi lled with a h - i gftly porous, collagen-glycosaminoglycan (CG) 
matrix. The CG matrix was deliberately synthesized, based on a previous 
optimization study, to degrade with a half-life of about 6 wk and to have 
a very high sp. surface through a combination of high pore vol. fraction 
(0.95) and relatively small av. pore diam. (35 .mu.m) . Nerves regenerated 
through tubes fabricated from large-pore collagen and filled 
with the CG matrix had significantly more large-diam. axons, more total 
axons, and significantly higher A-fiber conduction velocities than any 
other tubulated group; and, although lower than normal, their 
histomorphometric and electrophysiol. properties were statistically 
indistinguishable from those of the autograft control. Although the total 
no. of myelinated axons in nerves regenerated by tubulation had reached a 
plateau by 30 wk, the no. of axons with diam. larger than 6. mu.m, which 
have been uniquely assocd. with the A-fiber peak of the action potential, 
continued to increase at substantial rates through the completion of the 
study (60 wk) . The kinetic data strongly suggest that a nerve trunk 
maturation process, not previously reported in studies of the tubulated 
10-mm gap in the rat sciatic nerve, and consisting in increase of axonal 
tissue area with decrease in total tissue area, continues beyond 60 wk 
after injury, resulting in a nerve trunk which increasingly approaches the 
structure of the normal control. (c) 1998 Academic Press. 
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Evaluation of collagen nerve guide in facial 
nerve regeneration 

Kitahara, Americo K. ; Suzuki, Yoshihisa; Nishimura, 
Yoshihiko; Suzuki, Kyoko; Kiyotani , Tetsuya; Takimoto, 
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Katsuaki 
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AB Facial nerve paralysis due to resection of tumors or as a consequence of 

trauma is a frequently obsd. complication. Thus, in the present study, we 
evaluated a collagen nerve guide in facial nerve 

regeneration across a 5 -mm nerve gap. This biol . tube was manufd. 
from 3% collagen, coated over a Teflon tube used only as a 

template and submitted to thermal dehydration at 105. degree, for 24h. The 
collagen tube was implanted at the dorsal ramous of the facial 
nerve of 5 adult cats over a gap of 5 mm. The facial nerve of the 
contralateral side was kept intact and used as control. Electrophysiol . 
study was performed from 3 wk after surgery, and histol . and horseradish 
peroxidase labeling examn. was carried out 8 wk after implantation. 
Electrophysiol. study confirmed the recovery of elec. activity of the 
collagen- implanted regenerated nerve. Light -microscopic examn. of 
collagen tube -implanted specimens revealed a well vascularized 
regenerated nerve, which under an electron microscope showed many 
myelinated axons surrounded by Schwann cells and unmyelinated axons. 
Horseradish peroxidase staining demonstrated labeling of facial 
motoneurons in the brainstem and facial nerve terminals in the 
neuromuscular junction, also confirming restoration of the whole facial 
nerve tract from the reinnervated muscles, passing through the regenerated 
site to the brainstem. The collagen tube was very efficient as 
a nerve guide over a 5 -mm facial nerve gap and shows great promise as a 
nerve conduit. 
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attracts regrowing injured corticospinal axons in the 
adult rat spinal cord and promotes partial functional 
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During development, neurotrophic factors play an important role in the 
guidance and outgrowth of axons. Our working hypothesis is that 
neurotrophic factors involved in the development of axons of a particular 
CNS tract are among the most promising candidates for stimulating and 
directing the regrowth of fibers of this tract in the lesioned adult 
animal. The neurotrophin NT-3 is known to be involved in the target 
selection of outgrowing corticospinal tract (CST) fibers. We studied the 
capacity of locally applied NT-3 to stimulate and direct the regrowth of 
axons of the CST in the lesioned adult rat spinal cord. We also studied 
the effect of NT-3 application on the functional recovery of rats after 
spinal cord injury, using the gridwalk test. NT-3 was applied at the site 
of the lesion dissolved into rat tail collagen type I. Four 
weeks after spinal cord injury and collagen implantation, 
significantly more CST fibers had regrown into the collagen 
matrix contg. NT-3 (22%) than into the control collagen matrix 
without NT-3 (7%) . No CST fibers grew into areas caudal to the 
collagen implant. Despite the absence of regrowth of 

corticospinal axons into host tissue caudal to the lesion area, functional 
recovery was obsd. in rats with NT-3 contg. collagen 



implants. (c) 1998 Academic Press. 
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AB Injuries to peripheral nerves innervating a limb cause paralysis, and can 
necessitate amputation. The inability of the nerves to regenerate 
spontaneously and the limitations of autograft procedures led to the 
development of treatments involving insertion of the nerve ends into 
prosthetic tubular devices. Previous work showed that ' entubulation ' of 
the nerve ends in a silicone tube contg. a specific porous, resorbable 
collagen-GAG (CG) copolymer, serving as an analog of extracellular 
matrix, improved regeneration compared to an empty silicone tube. 
However, long-term treatment with silicone tubes produced constriction 
that caused partial degrdn. of the regenerated axons, for this and other 
reasons, implementation of a nondegradable tube may require a second 
surgical procedure for removal. In this study the silicon tube was 
replaced with porous and non-porous collagen tubes in order to 
produce fully degradable devices. CG-filled collagen tubes and 
controls (CG-filled silicone tubes and empty collagen and 
silicone tubes) were implanted in a 10-mm gap in the rat sciatic nerve, 
with three rats in each group. The regeneration was evaluated after six 
weeks using light microscope images of cross sections of the nerve that 
were digitized and analyzed. Histograms of the diams . of the axons were 
generated and compared. The cellular response to the implanted 
biomaterials was assessed histol., and immunohistochem. was performed 
using an antibody to . alpha . -smooth muscle actin in order to det . the 
presence of myofibroblasts (contractile cells) . Axonal regrowth was 
comparable in porous collagen, non-porous collagen, 

and silicon tubes filled with a CG matrix. These results support the 
implementation of a degradable collagen tube in place of a 
silicone device. Confirming earlier work, regeneration through the 
silicone and collagen tubes was enhanced by the CG copolymer, 
compared to empty tubes. A notable finding was a continuous layer of 
myofibroblasts on the surfaces of all of the six silicone tube prostheses, 
but on the inner surface of only one of six collagen tubes 
(Fisher's exact tests; P < 0.01). This is the first report of contractile 
capsules around silicone tubes, and supports the use of degradable 
collagen tubes in peripheral nerve regeneration 

Macrophages were found bordering both the silicone and collagen 
tubes, and in the case of the collagen tubes appeared to be 
participating in the regulation of the tubes. 
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AB The activity of synthetic laminin peptides, which contain YIGSR or IKVAV 
sequences, were examd. in a nerve regeneration model 

in vivo. A segment of a rat sciatic nerve was replaced by a 15 mm long 
silicone tube filled with either collagen gel, laminin-contg . 
collagen gel, laminin- and YIGSR peptide -contg . collagen 

gel, YIGSR peptide-contg. collagen gel, laminin and IKVAV i 
peptide-contg. collagen gel, or IKVAV peptide-contg. I 
collagen gel. At 2, 4, 6, 8, and 10 wk after surgery, the 
implants were retrieved and histol. examd. by light and electron 
microscopy. Many regenerated axons were found in the tubes filled with 
the laminin-contg. collagen gel, whereas none in the ones with 
collagen gel alone. When the YIGSR peptide was applied with 
laminin, it inhibited nerve regeneration; however, 

without laminin, it enhanced regeneration. The IKVAV peptide showed no 
inhibitory or enhancing effects. The authors concluded that the main 
functional domain of laminin in nerve regeneration is 

the YIGSR sequence, and this synthetic peptide may be used as a growth 
guidance agent in neural prostheses. 
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nerve and blood vessel grafts prepared from fetal 
membranes 
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are made into tube structures in 



which at least 1 layer in the tube wall contains type I, II, and III 
collagens from placeta. The prepns . are useful as nerve and blood 
vessel grafts and promoted the nerve regeneration. 
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regeneration based on collagen 
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AB A template for axon tissue regeneration is manufd. by introduction of a 
biodegradable polymer, preferably a collagen-glycosaminoglycan, 
as an aq. suspension into a tubular mold which is placed in a cooling bath 
to freeze the suspension axially along the mold to provide a 
preferentially oriented aq. phase within the frozen suspension and then 
vacuum-dried to form a porous biodegradable template having a 
preferentially oriented pore structure. Bovine hide collagen 
and chondroitin 6-sulfate from shark cartilage were placed in pH 3 HOAc to 
form freeze-dried plugs (25 .times. 1.5 mm) in a 90:10 collagen 
/chondroitin ratio as described above. The plugs were highly crosslinked 
by dehydrothermal treatment (105 . degree . /100 mTorr, 24 h) , 
glutaraldehyde-treated (24 h) , washed, ends cut to make 15 mm tubes, and 
implanted to connect several ends of siratic nerves in rats. After 6 wk, 
significantly greater nerve regeneration was obsd. 
than with controls not exposed to the collagen-glycosaminoglycan 
prepn., although considerable variability was obsd. 
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AB Biomaterials comprise .gtoreq.l compns . contg. a complex of 
collagen, acetylated chitosan (degree of acetylation 
. apprx . 10-40) , and glycosaminoglycans. Collagen (1% wt . /vol . ) 
was dissolved in 0 . 05M AcOH at pH 3.5, purified shrimp-shell chitosan was 
added to give a soln. contg. 15% by wt . chitosan with resp. to 
collagen, and a mixt . of chondroitin 4- and 6-sulfate was added to 
give a soln. contg. 6% by wt . chondroitin sulfate with resp. to 
collagen. The homogeneous mixt. was adjusted to pH 6.5-7 using 
Tris-HCl, lyophilized, sterilized, and packaged in plastic pouches contg. 
70% ale. An artificial dermis comprising human collagen, 
chondroitin sulfate, glycosaminoglycans, and a biodegradable 
pseudoepidermis sterilized in 70% ale. showed an elongation of 20.1 mm and 
a Young's modulus of 0.2 9 kg/cm2 under a force of 0.23 da N. An 
artificial dermis of this type was inserted into a cut on the back of rats 
and sutures were applied; after 2 days a normal inflammatory reaction was 



obsd. , followed by cell colonization after 7 days. 
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US 1985-809978 
Prosthetic implants for encouraging cellular growth and 
regeneration of function, esp. for nerve tissue, consist of a 
bioresorbable polymer (mol . wt . .gtoreq. 150 , 000) . Mouse sciatic nerves 
(from 3 individuals) were severed and the ends were sutured and inserted 
into a 5-6 mm nerve guide tube of the invention (DL- lactic acid 
homopolymer) to give a gap of 3-4 mm. The no. of myelinated axons, detd. 
by computer, was 1457 . +-. 124 and 1844 . +-. 429 after 4 wks and 6 wks, 
resp., for a polymer with mol. wt. 2 34,000. 
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Polymeric template facilitates regeneration of sciatic 
nerve across 15mm gap 

Yannas, I. V.; Orgill, D. P.; Silver, J.; Norregaard, 
T. V.; Zervas, N. T. ; Schoene, W. C. 
Fibers Polym. Lab., Massachusetts Inst. Technol . , 
Cambridge, MA, 02139, USA 

Polym. Mater. Sci. Eng. (1985), 53, 216-18 
CODEN: PMSEDG; ISSN: 0743-0515 
Journal 
English 

The noncellular collagen-glycosaminoglycan (CG) polymers induced 
regeneration of well -vascularized nerve tissue over a gap as large as 
15-mm in the rat sciatic nerve. The new tissue which bridged the nerve 
gap (with CG test implants) had a cross -section area 40- 110 -fold 
larger than that obtained with the controls (no CG) and was considerably 
more diverse morphol . than the controls. The test grafts contained 
myelinated and unmyelinated axons along the length of the regenerated 
tissue strand. The newly formed tissue in the test implants was 
well vascularized. Evidently highly porous, biodegradable CG polymers, 
free of exogenous growth factors, can be used to induce regeneration of 
tissues other than the dermis and the epidermis. 
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Catecholamine fiber regeneration across a 

collagen bioimplant after spinal cord 

transection 

De la Torre, J. C. 

Med. Sch. , Northwestern Univ., Chicago, IL, 60611, USA 



SOURCE: |Brain Res. Bull. (1982), 9(1-6), 545-52 

CODEN: BRBUDU; ISSN: 0361-92 30 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB A cell-free bovine -derived collagen matrix was used to study 

potential axonal regeneration in the transected rat spinal cord. Rats 
were initially subjected to a 200 g/cm force acceleration injury at T10 
and 10 days later, the spinal cord was totally transected at the injury 
site. Controls had their spinal cord stumps juxtaposed end to end 
following transection. Exptl. rats had 3-4 mm of spinal cord tissue 
trimmed from the proximo-distal stumps. The semifluid collagen 
materials was implanted to bridge the proximo-distal ends and after 
several hours, the collagen graft polymd. to a firm gel. Rats 
were obsd. for 90 days. After 90 days, animals were evaluated using 
somatosensory evoked potentials, local spinal cord blood flow, and 
catecholamine histof luorescence in and around the site of transection. 
The collagen bioimplant can support the development of 

anastomotic blood vessels with the cord as well as provide a nonhostile 
environment to regenerating spinal cord axons. 
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directly implanted into the rat spinal cord. 
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duchossoy@im3 . inserm. f r 
SOURCE: BRAIN RESEARCH, (2001 Jul 20) 908 (1) 25-34. 
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AB In the present study, the continuity between the central nervous system 
(CNS) and the peripheral nervous system (PNS) was restored by mean of a 
collagen channel in order to reinnervate a skeletal muscle. Three 
groups of animals were considered. In the first group, one end of the 
collagen channel was implanted in the cervical spinal cord of 
adult rats. The other end was connected to a 30-mm autologous peripheral 
nerve graft (PNG) implanted into the denervated biceps brachii muscle. The 
gap between the spinal cord and the proximal nerve stump varied from 3 to 
7 mm. In the second group of animals, the distal end of the PNG graft was 
ligatured in order to compare the survival of the growing axons in the 
presence and in the absence of a muscular target . In the third group of 
animals, the extra spinal stump of the collagen channel was 
ligatured. Our study demonstrates that spinal neurons and dorsal root 
ganglion (DRG) neurons can grow long axons through the collagen 
channel over a 7 -mm gap and reinnervate a denervated skeletal muscle. The 
results also indicate that the presence of a PNG at the extraspinal stump 
of the collagen channel is essential for axonal regrowth and 
that the muscle target contributes to the long-term maintenance of the 
regenerating axons. These data might be interesting for clinical 
application when the continuity between the CNS and PNS is interrupted 
such as in root avulsion. 
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ventral roots through a collagen tube implanted 
into hemisected adult rat spinal cord. 
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Liu S; Said G; Tadie M 

Department of Neurosurgery, Faculty of Medicine Paris-Sud, 
University of Paris XI, Bicetre, France.. 
songliu@club- internet . f r 

NEUROSURGERY, (2001 Jul) 49 (1) 143-50; discussion 150-1. 
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OBJECTIVE: A collagen tube was used to guide axonal regrowth 
from the spinal cord to the periphery to contribute to improvement of 
paralysis after lower thoracic spinal cord injury. METHODS: The spinal 
cords of adult male Sprague-Dawley rats were lesioned by removing the left 
hemicord from T12 to 5 mm below this level and additionally sectioning all 
left lumbar ventral roots. In experimental animals (n = 9) , a 
collagen tube was inserted into this gap, spanning the rostral 
hemisected cord to the caudal sectioned lumbar ventral roots (gap, 7 mm) . 
In control animals (n = 6), no treatment was performed. RESULTS: Six 
months after surgery, the return of some tension and resistance of the 
paralyzed hindlimb muscles was observed in all experimental rats except 
the untreated controls. Nine months postoperatively, muscle action 
potentials were recorded from the target muscles of the experimental 
animals while electrostimulating the tissue continuity within the 
collagen tube. Horseradish peroxidase retrograde labeling showed 
that the neurons in the rostral cord near the implantation site regrew 
into the reconnected lumbar ventral roots. Histological examination 
indicated numerous myelinated axons in the reconnected root pathways and 
newly formed endplates in the target muscles. No axonal regeneration was 
found in the control rats. CONCLUSION: These results indicate that the 
rostral spinal axons can regrow into the caudal sectioned and reconnected 
ventral roots through a collagen tube, thus innervating the 
denervated peripheral targets in adult rats after spinal cord injury. This 
surgical repair model also provides a means for testing the use of trophic 
factors that may further promote axonal regeneration. 
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Bridging a peripheral nerve defect using collagen 
filaments . 
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Department of Orthopaedic Surgery, Kansai Denryoku 
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We describe bridging a peripheral nerve defect using collagen 
filaments instead of a tube. Cords of collagen filaments were 
grafted to bridge 20-mm defects of rat sciatic nerves. Nerve autografts 
were grafted as the control. The mean number and the mean fiber diameter 
of regenerated myelinated axons were approximately 4,800 and 3.3 microm, 
respectively, in the distal end of the nerve autograft and approximately 
5,500 and 2.3 microm, respectively, in the distal end of the 
collagen- filaments nerve guide 8 weeks after surgery. The mean 
number and the mean fiber diameter of regenerated myelinated axons were 
approximately 6,900 and 3.1 microm, respectively, in the distal end of the 
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nerve autograft and approximately 6,300 and 3.3 microm, respectively, in 

the distal end of the collagen- filaments nerve guide 25 weeks 

after surgery. Histologic studies suggested that the collagen 

filaments guided regenerating axons effectively. This new procedure offers 

a possible solution for the need to sacrifice a healthy nerve and for the 

shortage of graft material available for the repair of severed nerves. 
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This paper describes the regeneration of severed peripheral nerve axons 
along collagen filaments without a tube. Two thousand 
collagen filaments were grafted to bridge 20 mm defects of rat 
sciatic nerve. The number of myelinated axons was approximately 4 800 in 
the distal end of the nerve autograft at 8 weeks postoperatively; while in 
the collagen- filaments nerve guide it was 5500. The results 
suggested the collagen filaments guided regenerating axons 
effectively. 
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Facial nerve repair with expanded polytetraf luoroethylene 
and collagen conduits: an experimental study in 
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(11) 1257-62. 
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PURPOSE: This study evaluated autogenous nerve grafts and expanded 
polytetraf luoroethylene (e-PTFE) and collagen tubes as conduits 
for the repair of continuity defects in the facial nerve of rabbits. 
MATERIALS AND METHODS: The buccal division of 24 facial nerves was 
isolated, transected, and separated 10 mm. The gap between the 2 nerve 
ends was then repaired with an autologous nerve graft or an e-PTFE or 
collagen conduit. Fifteen days and 1, 2, and 4 months after the 
procedure, the animals were subjected to electrophysiologic tests, killed, 
and the nerves were removed for histologic examination. RESULTS: At 15 
days post surgery, no regeneration was observed through the e-PTFE and 
collagen tubes or across the autologous nerve grafts at the 
midpoint of the specimens. However, regeneration across the chambers and 
autologous nerve grafts was seen in the following 4 months, although the 
number of axons regenerated was small. CONCLUSIONS: The results of the 
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study indicate that e-PTFE and collagen tubing may be effective 

in the repair of continuity defects in peripheral nerves. However, further 

research will be necessary for generalization of this procedure. 
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Peripheral nerve regeneration using 
silicone rubber chambers filled with collagen, 
laminin and fibronectin. 
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Institute of Chinese Medical Science, China Medical 
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A 10 mm gap of rat sciatic nerve was created between the proximal and 
distal nerve stumps, which were sutured into silicone rubber tubes filled 
with an extracellular gel containing collagen, laminin and 
fibronectin. Empty silicone rubber tubes were used as controls. Six weeks 
after implantation, all extracellular elements were completely degraded 
and absorbed, and 90% of the animals from the extracellular gel group 
exhibited regeneration across the nerve gaps, whereas only 60% in the 
control group. Both qualitative and quantitative histology of the 
regenerated nerves revealed a more mature ultrastructural organization 
with 28% larger cross-sectional area and 28% higher number of myelinated 
axons in the extracellular gel group than the controls. These results 
showed that the gel mixture of collagen, laminin and fibronectin 
could offer a suitable growth medium for the regeneration of axons . 
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Peripheral nerve regeneration through 
bioresorbable and durable nerve guides. 
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We compared reinnervation of target organs after sciatic nerve resection 
and repair by tubulization with biodurable tubes of silicone and teflon, 
or bioresorbable nerve guides of collagen and 

poly (L-lactide-co-6-caprolactone) (PLC) leaving a 6 mm gap in different 
groups of mice. All tubes were of 1 mm inside diameter and thin-walled (50 
to 250 microm) . Functional reinnervation was assessed by noninvasive 
methods to determine recovery of sweating, sensory and motor functions in 
the hindpaw repeatedly during 5 months postoperation. PLC guides allowed 
faster and higher levels of reinnervation for the four functions tested 
than collagen and silicone tubes, while teflon tubes gave the 
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lowest levels of recovery. Regenerative reinnervation by thin nociceptive 
and sudomotor fibers was higher than by large sensory and alphamotor 
fibers in all groups. Resorbable tubes promoted regeneration in a higher 
proportion of mice than durable tubes. In cases with effective 
regeneration the nerve cable was multif ascicular , with mild to moderate 
mononuclear cell infiltrates and a thin newly formed perineurium. The 
number of myelinated fibers was higher in PLC and silicone tubes than in 
collagen and teflon tubes. There was only minimal inflammatory 
reaction within the remnants of collagen tubes, but not in the 
other materials. PLC tubes of slow reabsorption rate seem useful for 
repairing long gaps in injured nerves. 
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AB We evaluated peripheral nerve regeneration across an 

80-mm gap using a novel artificial nerve conduit. The conduit was made of 
a polyglycolic acid (PGA) -collagen tube filled with 
laminin-coated collagen fibers. Twelve beagle dogs underwent 
implantation of the nerve conduit across an 8 0-mm gap in the left peroneal 
nerve. In four other dogs used as negative controls, the nerve was 
resected and left unconnected. Histological observation showed that 
numerous unmyelinated and myelinated nerve fibers, all smaller in diameter 
and with a thinner myelin sheath than normal nerve fibers, regrew through 
and beyond the gap 12 months after implantation. The distribution of the 
regenerated axonal diameters was different from that of the normal axonal 
diameters. Compound muscle action potentials, motor evoked potentials, and 
somatosensory evoked potentials were recorded in most animals 3 months 
after implantation. Peak amplitudes and latencies recovered gradually, 
which indicating the functional establishment of the nerve connection with 
the target organs. In addition to the ordinary electrophysiological 
recoveries, potentials with distinct latencies originating from Aalpha, 
Adelta and C fibers became distinguishable at the 6th lumbar vertebra 
following stimulation of the peroneal nerve distal to the gap 12 months 
after implantation. The pattern of walking without load was restored to 
almost normal 10-12 months after implantation. Neither 
electrophysiological nor histological restoration was obtained in the 
controls. Our nerve conduit can guide peripheral nerve elongation and lead 
to favorable functional recovery across a wider nerve gap than previously 
reported artificial nerve conduits. 
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adult rats. Under a surgical microscope a laminectomy was performed 
exposing the dorsum of the spinal cord. Then the dura was cut 
longitudinally and the dorsal columns were identified. Iridectomy scissors 
were used to transect the dorsal half of the spinal cord bilaterally, 
thereby completely lesioning the main corticospinal tract component. Then 
the lesion gap was immediately filled with a solid collagen 
matrix. Ingrowth of fibers was quantified using an advanced image analyser 
using a video image of sections transmitted by a camera. In the control 
situation virtually no ingrowth of sprouting injured fibers into the 
collagen implant in the lesion gap was seen. However, when the 
collagen matrix contained 10 (-8) M alpha-MSH, a profound and 
significant stimulation of fiber ingrowth into the implant was observed 
(alpha-MSH, 21.5 +/- 2.9%; control, 1.4 +/- 0.6% p < 0.01). A small 
percentage of these ingrowing fibers was CGRP-immunoreactive (17.0 +/- 
4%) , whereas no serotonergic ingrowth was observed. Furthermore, we found 
that local application of alpha-MSH directs a substantial amount of 
lesioned anterogradely labelled corticospinal tract axons to regrow into 
the collagen implant (alpha-MSH, 15.2 +/- 5.2%; control, 0.5 +/- 
0.3%, p < 0.01). The observed fiber ingrowth is not accompanied by an 
invasion of astroglial or reactive microglial cells into the implant. In 
conclusion, inclusion of alpha-MSH in the collagen implant 
stimulates the regrowth of injured axons in the adult rat spinal cord. 
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AB PURPOSE: This study was designed to investigate the potential for 
enhancement of peripheral nerve regeneration by the 

manipulation of the neural microenvironment with laminin-f ibronectin 
solution (LF) , dialyzed plasma (DP) , collagen gel (CG) , or 
phosphate buffered saline (PBS) in a silicon tubulization repair model. 
METHOD: A rat sciatic nerve model of injury and repair was used to study 
the effects of exogenous matrix precursors (contained in LF or DP) , CG or 
PBS on nerve regeneration. A total of 50 

Sprague-Dawley rats underwent left sciatic nerve transection and repair by 
silicon tubulization. The silicon tubules were either left empty (E) , or 
filled with solutions of LF, DP, CG, or PBS. Nerve function was assessed 
preoperatively and then postoperatively, every 10 days for 90 days using 
sciatic functional indexes (SFI) . On postoperative day 90, the sciatic 
nerves were harvested for histologic analysis and the posterior 
compartment muscles of each animal were harvested and weighed. Molecular 
analysis for two proteins associated with neural regeneration was 
performed on the nerve segments. RESULTS: All five animal groups 
demonstrated equivalent functional recovery. Comparison of the rate of 
recovery and mean maximal recovery between each group revealed no 
statistically significant differences, with P-values ranging from 0.30 to 
0.95. Posterior compartment muscle masses were similar in all groups 
except for LF, whose animals had muscle masses 8-9% lower than CG, PBS, or 
E (P < 0.05). CONCLUSION: Alteration of the regenerating neural 
microenvironment with exogenous matrix precursors (LF, DP) , CG or PBS 
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AB The capacity of central nervous system (CNS) axons to elongate from the 
spinal cord to the periphery throughout a tubular implant joining the 
ventral horn of the spinal cord to an avulsed root was investigated in a 
model of brachial plexus injury. The C5-C7 roots were avulsed by 
controlled traction and the C6 root was bridged to the spinal cord over a 
3 mm gap by the use of a collagen cylinder containing or not 
containing an autologous nerve segment, or an autologous nerve graft. Nine 
months later, the functionality and the quality of the axonal regrowth was 
evaluated by electrophysiology , retrograde labelling of neurons, and 
histological examination of the gap area. A normal electromyogram of the 
biceps was observed in all animals where the C6 root was bridged to the 
spinal cord. The mean average amplitude of the motor evoked potentials was 
comprised between 17.51 +/- 12.03 microV in animals repaired with a 
collagen cylinder, and 27.83 +/- 22.62 microV when a nerve segment 
was introduced in the tube. In nonrepaired animals spontaneous potentials 
reflecting a muscle denervation were observed at electromyography. 
Retrograde labelling indicated that a mean number of 58.88 +/- 37.89 
spinal cord neurons have reinnervated the biceps in animals repaired with 
a tube versus 78.38 +/- 62.11 when a nerve segment was introduced in the 
channel, and 97.25 +/- 56.23 in nerve grafting experiments. Analyses of 
the repair site showed the presence of numerous myelinated regenerating 
axons. In conclusion, our results indicate that spinal cord neurons can 
regenerate through tubular implants over a 3 mm gap, and that 
this axonal regrowth appeared as effective as in nerve grafting 
experiments. The combination of an implant and a nerve segment did not 
significantly increase the regeneration rate. 
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AB Regeneration of transected peripheral nerve with a 10 -mm gap encased in a 
silicone tube was evaluated in the presence of collagen sponge 
with or without laminin, or with systemic administration of a pyrimidine 
compound, MS-818. The sciatic nerve of 20 adult rats was transected and 
the proximal and distal nerve stumps were fixed in a silicone tube. The 
lumen of the silicone tube was empty, or filled with a collagen 
sponge alone or with a laminin- soaked collagen sponge. Also, a 
pyrimidine compound was injected intraperitoneally after implantation of 
the empty silicone tube. Three weeks later, the contents of the silicone 
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Axonal growth within poly (2 -hydroxy ethyl methacrylate) 
sponges infiltrated with Schwann cells and implanted into 
the lesioned rat optic tract. 
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Porous hydrophilic sponges made from 2 -hydroxy ethyl methacrylate (HEMA) 
have a number of possible biomedical applications. We have investigated 
whether these poly (HEMA) hydrogels, when coated with collagen 
and infiltrated in vitro with cultured Schwann cells, can be implanted 
into the lesioned optic tract and act as prosthetic bridges to promote 
axonal regeneration. Nineteen rats (20-21 days old) were given 
hydrogel/Schwann cell implants. No obvious toxic effects were 
seen, either to the transplanted glia or in the adjacent host tissue. 
Schwann cells survived the implantation technique and were immunopositive 
for the low affinity nerve growth factor receptor, S100 and laminin. 
Immunohistochemical studies showed that host non-neuronal cells 
(astrocytes, oligodendroglia and macrophages) migrated into the implanted 
hydrogels. Astrocytes were the most frequently observed host cell in the 
polymer bridges. RT97-positive axons were seen in about two thirds of the 
implants. The axons were closely associated with transplanted 
Schwann cells and, in some cases, host glia (astrocytes) . Individual axons 
regrowing within the implanted hydrogels could be traced for up to 90 0 
microns, showing that there was continuity in the network of channels 
within the polymer scaffold. Axons did not appear to be myelinated by 
either Schwann cells or by migrated host oligodendroglia. In three rats, 
anterograde tracing with WGA/HRP failed to demonstrate the presence of 
retinal axons within the hydrogels. The data indicate that poly (HEMA) 
hydrogels containing Schwann cells have the potential to provide a stable 
three-dimensional scaffold which is capable of supporting axonal 
regeneration in the damaged CNS . 
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Both peripheral nerve and purified populations of Schwann cells promote 
axonal regeneration in the peripheral and central nervous systems. In 
order to assess whether Schwann cells can provide a bridge enabling 



AUTHOR : 

CORPORATE SOURCE 
CONTRACT NUMBER : 
SOURCE : 



PUB. COUNTRY: 



LANGUAGE : 
FILE SEGMENT 
ENTRY MONTH: 
ENTRY DATE: 



axons normally, m contrast- a ™>7-T„i ens f'f atlie a the ingrowing 
contain axons Thus SI ~n J ^ C ? lla 9 en 9 ra fts did not 

into the grafts, in'pfr? to address S tnri ated gr ° Wth of **ons 

collagen layer acted as a barH^ concern that the dense 

Schwann cells, inside semi^rm^^' f ssessed transplantation of 
(PAN/PVC) guidance clnn^T alte^ 

cords at T8 with removal of th he T a I ^ inbred rat s P inal 

grafting, a vascularized tissue cable w« " 9ments ' . 0ne m °nth after 
unmyelinated axons in the Schwann cell see^T 7* m ° re and 
controls. (ABSTRACT TRUNCATED AT 2 5 0 WORDsf Channels than 



Jn^^ SWER 45 ° F 69 MEDLINE 
ACCESSION NUMBER: 95153321 MEDLINE 

95153321 PubMed ID: 7850464 
?am? t - C ^u Ve re ^ ene «tion navigated by 

Tong X J; Hirai K; Shimada H; Mizutani Y ; i zumi T; Toda N; 

T^T.lUT^' Kana2aWa diversity, 
BRAIN RESEARCH, (1994 Nov 7) 663 (1) 155 - 62 
SaS" B5L; ° 045503 - 0006 15 e 5 99 6 3 2 : 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199503 

Entered STN: 19950322 
Last Updated on STN: 19950322 
p . , Entered Medline: 19950314 ' 

SS'^'^M^^.^V""- longitudinally 
bundles (L-F grafts) Ser^ tl? ^ ! C ° ated colla 3*n fiber 
regeneration in HVs Sf^mfn t0 P r ° m ° te SCiatic 
fibers were used as con£S A ™ ? nc ° ated co11 ^ 

filled with a graft in t£ manner of brSina SCiatic — »" 

implantation, several newly deveTnnL 9 ?' Thlrty da y s affc er 
middle portion of the l-F grlTtt in conr^V aSCiCUU Were found « the 
controls. After 60 days, t?e middle ITlltLlV^™ 10 *** nerves in the 
included well-developed nerve tissues ! Prions of both grafts 
unmyelinated nerve fibers surrounded b? n ? r ° minent myelinated and 
distal portion showed fewer nervf fibers* "S^-f -^^ ' bUt the COntro1 
elements were completely degraded and All artificial collagen 
tissues surrounded by an epineuri™ t absorbed *t 30 days, and new nerve 
stump to the distal Jt^i^SiSSK'S 117 ^ neC t ed the Primal 
ascending action potentials were eJoked ll a??*™*!* nerve - Descending and 
results indicated that laminin and ?Sron^- 9raftS &t 60 days " The * e 
axons in biodegradable collagL grafts SmcT^ P / 0m0te the 9 rowth of 
nerve regeneration wdi 77 9 " rcs ' which guided 

epineurium 1 and allowed the formation of 



DOCUMENT NUMBER 
TITLE 



AUTHOR : 

CORPORATE SOURCE: 

SOURCE : 

PUB. COUNTRY: 

LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



L5 ANSWER 46 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR : 

CORPORATE SOURCE: 
CONTRACT NUMBER: 
SOURCE : 



69 MEDLINE 

95054214 MEDLINE 
95054214 PubMed ID: 7964912 

NS09923 (NINDS) 
NS28059 (NINDS) 

JOURNAL OF NEUROCYTOLOGY, (1994 Jul) 23 f7) 
Journal code: JB3 ; 0364620. ( ISSN^ 0300-4864 . * 



PUB. COUNTRY: 



LANGUAGE : 
FILE SEGMENT 
ENTRY MONTH: 
ENTRY DATE: 



AB 



ENGLAND: United Kingdom 
Journal; Article/ (JOURNAL ARTICLE) 
English 

Priority Journals 
199412 

Entered STN : 19950110 
Last Updated on STN: 19950110 
Entered Medline: 19941208 
Highly purified populations of Schwann cells were grafted into lesioned 
adult rat spinal cord to determine if they promote axonal regeneration. 
Dorsal spinal cord lesions were created by a photochemical lesioning 
technique. Schwann cells derived from E16 rat dorsal root ganglia, either 
elongated' and associated with their extracellular matrix or dissociated 
and without matrix, were rolled in polymerized collagen to form 
an implant 4-6 mm long which was grafted at 5 or 28 days after lesioning. 
No immunosuppression was used. Acellular collagen rolls served 
as controls. At 14, 28 and 90 days and 4 and 6 months after grafting, 
animals were analysed histologically with silver and Toluidine Blue stains 
and EM. The grafts often filled the lesion and the host borders they 
apposed exhibited only limited astrogliosis . By 14 days, bundles of 
unmyelinated and occasional thinly myelinated axons populated the 
periphery of Schwann cell implants. By 28 days and thereafter, 
numerous unmyelinated and myelinated axons were present in most grafts. 
Silver staining revealed sprouted axons at the implant border at 2 8 days 
and long bundles of axons within the implant at 90 days. Photographs of 
entire 1 micron plastic cross -sections of nine grafted areas were 
assembled into montages to count the number of myelinated axons at the 
graft midpoint; the number of myelinated axons ranged from 517-3214. 
Electron microscopy of implants showed typical Schwann cell 
ensheathment and myelination, increased myelin thickness by 90 days, and a 
preponderance of unmyelinated over myelinated axons. Random EM sampling of 
five Schwann cell grafts showed that the ratio of unmyelinated to 
myelinated axons was highest (20:1) at 28 days. These ratios implied that 
axons numbered in the thousands at the graft midpoint. Dissociated Schwann 
cells without matrix promoted axonal ingrowth and longitudinal orientation 
as effectively as did elongated Schwann cells accompanied by matrix. There 
was a suggestion that axonal ingrowth was at least as successful, if not 
more so, when the delay between lesioning and grafting was 28 rather than 
5 days. Acellular collagen grafts did not contain axons at 28 
days, the only interval assessed. In sum, grafts of Schwann cells in a 
rolled collagen layer filled the lesion and were well tolerated 
by the host. The Schwann cells stimulated rapid and abundant growth of 
axons into grafts and they ensheathed and myelinated these axons in the 
normal manner. 
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A study was conducted to compare the regeneration across 1.4-cm peroneal 
nerve gaps in rats, repaired with sutured autografts or with artificial 
nerve grafts. The artificial models were composed of a biodegradable 
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AB 



passive conduit made of glycolide trimethylene carbonate, filled with 
either phosphate-buffered saline or a collagen extracellular 
matrix. Functional recovery was evaluated by walking track analysis 
throughout the experiment. After 9 months, the nerves were analyzed by 
electrophysiology and by qualitative and quantitative histology. Walking 
track analysis demonstrated the three repair methods to provide 
statistically equivalent recovery, except at day 195 post-engraf tment , 
when the collagen-filled conduit was superior to the 

saline-filled conduit. Electrophysiologically, the autograft was superior 

to the collagen-filled conduit, while the collagen- 

and saline-filled conduits were equivalent. Quantitative histology 

demonstrated that normal intact nerve had larger mean myelinated axonal 

diameters but an equal number of axons to the three repair methods, and 

that the repair methods were statistically equivalent. While the repair 

methods had similar histologic and functional outcomes, combined 

standardized scoring demonstrated that the autograft was superior to the 

statistically-equivalent entubulation repairs. A collagen gel 

may serve as an ideal matrix in which to suspend neurotrop (h) ic factors or 

cells . 
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The effects of Epidermal Growth Factor (EGF) on axonal regeneration of a 
sectioned sciatic nerve within collagen tubes were investigated 
in 15 rats. Following baseline electrophysiologic assessment, bilateral 
7 -mm nerve gaps were created and repaired by interposition of 
collagen tubes, into which EGF (left side) or type I 
collagen (right side) was instilled. After 4 or 8 weeks, axonal 
regeneration, measured by electrophysiologic and histologic means, was 
identical for the EGF and control legs. The conclusion is that EGF does 
not influence nerve regeneration within a 
collagen chamber. 
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AB Twelve rabbits were used to study functional nerve 

regeneration through macropore, semipermeable, and nonpermeable 
collagen conduits. Each animal underwent a 10-mm bilateral 
resection of posterior tibial nerve. Lesions were repaired with a 
macropore collagen tube in one leg, and with a semipermeable or 
a nonpermeable collagen tube contralaterally . Functional 
nerve regeneration was evaluated at 6 and 12 weeks 
post-repair periods. Functional recovery was assessed by 
electrophysiologic analysis of nerve conduction velocity, amplitude of 
nerve action potential, amplitude and area of muscle action potential, and 
by quantitative and qualitative histologic analysis of myelinated nerve 
fibers from the distal nerve stumps. The macropore -collagen- tube 
group showed significantly greater functional recoveries than 
semipermeable or nonpermeable collagen- tube groups, based on 
electrophysiologic and histologic analyses. 
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AB This study evaluated the ability of Schwann cell transplants to enhance 
the recovery of function in injured nerves and compared the results to 
those produced by sural nerve grafts. Schwann cells were isolated from 
sciatic nerves, prelabeled with gold fluorescent dye admixed with 
collagen gel, and placed in resorbable collagen tubes. 

Twenty- four adult rats underwent severing of the bilateral sciatic nerves, 
with a 10-mm gap between the nerve stumps. The rats were then divided into 
two groups. A collagen tube with implanted Schwann cells was 
implanted in one leg of the Group I rats, and the contralateral leg served 
as a control and was repaired with a collagen tube filled with 
collagen gel only. The Group II animals received conduits packed 
with labeled Schwann cells in one leg to bridge the 10-mm gap; the 
contralateral leg was repaired with an autogenous sural nerve graft. 
Recovery of function was assessed physiologically and morphologically. 
Nerve conduction velocity and nerve action potential amplitude 
measurements showed that the Schwann cell implants induced 
return of function comparable to that of the sural nerve grafts. 
Morphological assessments of myelination suggested a tendency toward 
greater numbers of myelinated axons in Schwann cell implants 
than in sural nerve grafts. Anatomical analyses of gold fluorescent dye 
showed both high viability of prelabeled Schwann cells at 120 days after 
transplantation and migration as far as 3 0 mm away from the implant site. 
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In previous experiments, we have shown that spinal axons grow into a 
collagen matrix implanted between the stumps of a transected 
spinal cord. However, the matrix became denatured after 2 to 3 months. To 
improve the stability and the durability of the collagen gel 
implants, collagen was coprecipitated with 

chondroitin-6-sulf ate (C-6-S) or chemically cross-linked with carbodiimide 
(CD). The spinal cords were taken out after 3 days, 1, 3, or 6 months and 
analyzed using different histological and tracing techniques. The 
cross -linked collagen matrices underwent major structural 
changes. Cross-linking treatments improved the stability of 
collagen implants which withstood at least 6 months. 

Axons revealed with Dil or silver staining crossed the proximal interface 
and grew into the bioimplants . Some axons were also followed across the 
distal bioimplant-spinal interface in Dil treated tissues. This study 
suggests that cross-linking the collagen hydrogel has improved 
the mechanical properties of the matrix, modified the normal scarring 
process, and favored axonal regeneration. 



L5 ANSWER 52 OF 69 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 



AUTHOR : 

CORPORATE SOURCE: 

CONTRACT NUMBER: 
SOURCE : 

PUB. COUNTRY: 

LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



MEDLINE 
93050025 MEDLINE 
93050025 PubMed ID: 1426123 

Regeneration of dorsal root axons is related to specific 
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AB The regeneration of sensory axons from severed dorsal roots can be 
enhanced by the presence of nerve growth factor (NGF) -treated 
nitrocellulose strips implanted into an intraspinal lesion cavity. Rather 
than being directly apposed to the transplant, most regenerating axons are 
separated from the nitrocellulose by several layers of non-neuronal cells, 
suggesting that these cells may have a role in the promotion of axonal 
regrowth. The cellular layers associated with untreated nitrocellulose 
strips or NGF-treated implants were examined in this study to 
determine if there were differences in their arrangement or orientation 
along the implant which might explain some of the possible effects of 
substrate-bound NGF on axonal regrowth. Into a hemisection lesion cavity 
created in the adult rat lumbar spinal cord NGF-treated or untreated 
strips of nitrocellulose were placed vertically, with intact pieces of 
fetal spinal cord (FSC) tissue transplanted along each side. The distal 
ends of cut dorsal rootlets were apposed to the fetal tissue. 
Immunocytochemical and electron microscopic examination 30-60 days 
post-transplantation revealed a distinct layering of cell types along the 
NGF-treated strips. Closest to the nitrocellulose was a single layer of 
macrophages, followed by a separate layer of fibroblasts with dense 
collagen bundles, then a layer of astroglial cells, before 
reaching the neuropil of the fetal spinal cord tissue. A thickened basal 
lamina formed between the fibroblast and astrocytic cell layers and 



bundles of regenerated sensory axons extended along the interface between 
these two layers. In contrast, non-neuronal cells along untreated 
nitrocellulose strips were not as well organized, with an intermixing of 
fibroblasts and astroglial cells and only scattered macrophage-like cells. 
Axons rarely were found in conjunction with this mixed population of cells 
and, overall, fewer regenerated axons extended into transplants with 
untreated nitrocellulose. The results demonstrate consistent differences 
in the composition and organization of non-neuronal cells adjacent to 
NGF- treated nitrocellulose implants, compared to untreated 
implants. This suggests that the presence of bound NGF influences 
the recruitment of various cells from the surrounding transplant tissue as 
well as from the previously injured dorsal rootlets. The capacity for NGF 
to promote the regeneration of sensory axons may be an indirect effect 
that is mediated or potentiated by the non-neuronal cell population that 
gathers in response to the presence of bound NGF. 
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Artificial nerve graft using glycolide trimethylene 
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A study was conducted to compare the regeneration of rat peroneal nerves 
across 0.5 cm gaps repaired with artificial nerve grafts (ANG) versus 
sutured autografts (SAG) . The ANG model is composed of a synthetic 
biodegradable passive conduit made of glycolide trimethylene carbonate 
(GTMC) filled with a collagen matrix (predominantly Type I 
collagen, derived from calf skin, and with the telopeptide ends 
left intact) . Axonal regeneration was studied in 11 long-term animals (two 
at 6 months and nine at 9 months) . The nerves were studied by qualitative 
and quantitative histological, electrophysiological, and functional 
assays. Axonal regeneration with the ANG was equal to SAGs as measured by 
axonal diameters, physiological, and functional methods, although the SAG 
demonstrated statistically higher axonal counts. 
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tudies, hyperporous synthetic hydrogels of poly (glyceryl 



methacrylate) or p (GMA) , containing bioadhesive substrates of 

collagen, were implanted into rat cerebral tissue in order to 

provide systems of oriented guidance channels for directing the growth of 

the scar and axons /28/. In the present study, ionic p (GMA) - 

collagen hydrogels containing polar chemical groups, either basic 

amino groups or acidic carboxyl groups, were evaluated for their tolerance 

and their effects on the brain scarring response and axonal reactivity 

after long-term implantation in the cerebral cortex. In all animals, the 

implants were well tolerated. Although both types of gels 

influenced the astroglial reaction near the bioimplant, hydrogels carrying 
carboxyl groups had the strongest influence on the elongation, the 
direction and the organization of astrocytic processes so that a glial 
matrix could form in regions of the gel. Extracellular material (e.g. 
reticulin) was also deposited into the gels carrying carboxyl groups. 
Although cortical nerve fibers in the surrounding tissue showed a 
regenerative response, extending onto or into the matrices, this behavior 
seemed to depend more on the organization of the astrocytic scar imposed 
by the gel than on the type of gel. We conclude that matrices carrying 
negatively charged groups influence favorably the astrocytosis and the 
deposition of connective tissue, and that this approach represents a new 
avenue in attempting to modulate the brain scar formation. 
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A study was conducted to compare the regeneration of rat peroneal nerves 
across 0.5 -cm gaps repaired with artificial nerve grafts versus sutured 
autografts. The artificial nerve graft model is composed of a synthetic 
biodegradable passive conduit made of polyglycolic acid filled with a 
collagen extracellular matrix (predominantly Type I 
collagen, derived from calf skin, and with the telopeptide ends 
left intact) . Axonal regeneration was studied in 22 long-term animals (11 
or 12 months) . The nerves were studied by qualitative and quantitative 
histological and electrophysiological methods, and by functional analysis 
in 9 of the animals. The axonal regeneration of the artificial nerve graft 
is equal to sutured autografts as measured by axonal counts, and by 
physiological and functional methods, although the sutured autografts 
demonstrated statistically superior axonal diameters. 
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AB The purpose of this work was to evaluate if the implantation into the gap 
of a transected spinal cord of a biomaterial providing a scaffolding 
structure for tissue ingrowth would favor the permeation and the growth of 
regenerating axons across the spinal -bioimplant interface. The interstump 
gap of rat transected spinal cords was injected with an ice-cold neutral 
solution of collagen, either alone or mixed with glyoxal, a 
harmless tanning agent. Upon warming to the temperature of the tissue, the 
fluid implant self -assembled forming a loose fibrillar network which 
simultaneously re-established a physical continuity to the transected 
organ. At various post -implantation timepoints, the bioimplant s were 
studied by light microscopy, with the picrosirius -polarization method and 
with scanning electron microscopy. We observed that the bioimplant s 
evolved following three overlapping phases: first a massive inflammatory 
response characterized by the invasion of cells of heterogeneous nature, 
then, a phase where microcysts predominated and during which, there is a 
major remodeling of the biomatrix by the deposition of newly synthesized 
collagen and of a periodic acid Schiff -positive material. Finally, 
a regeneration phase occurred where astroglial processes followed by 
regenerating axons invaded the biomatrix. Three months after implantation, 
spinal axons had grown from the two spinal stumps and penetrated the 
bioimplant across at least one lesion interface. However, the 
glyoxal -tanned collagen matrices showed a better biostability 
and durability than collagen alone. We conclude that the 
histopathological reaction of the mammalian lesioned spinal cord, when 
adequately directed by a scaffolding structure can be beneficial for the 
expression of the intrinsic regenerative capacity of the spinal cord 
tissue . 
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Collagenous biomaterials have been used in our laboratory for treatment of 
decubitus ulcers, tendon/ ligament repair and nerve 
regeneration. Results of previous studies suggest that 
implants containing bovine type I collagen enhance 

repair and regeneration of connective tissue found in different organs. 
The purpose of this paper is to evaluate the immunological response to 
type I collagen that is cross-linked using either glutaraldehyde 
or cyanamide treatment. Humoral and cell mediated responses to type I 
collagen are evaluated in a rabbit model . Results obtained in this 
study suggest that antibody levels and cell -mediated response to type I 
collagen are highest in animals exposed to uncross -linked implant 
materials and these responses are increased by booster injections of the 
antigen. Antibody titres to cross-linked collagen are 
significantly lower than those observed for uncross -linked material. 
Extensive implant cross-linking does not totally eliminate the humoral 
response and may lead to a cell -mediated reaction. 
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AB The purpose of this study was to test the effectiveness of 

implants derived from peripheral neural tissue to serve as bridges 

following interruption of the developing corticospinal tract (CST) . 

Implants prepared from purified populations of cultured dorsal 

root ganglion neurons (DRGNs) and Schwann cells (SCs) (Kuhlengel et al . , 

J. Comp. Neurol. 293:63-73, 1990) were placed into thoracolumbar regions 

of neonatal rat spinal cord from which a 2 -mm length of dorsal columns had 

been removed by suction. These cords were examined by a number of 

techniques 10 days to 6 months later. The implants, recognizable 

by their DRGN content, filled the vacated dorsal columns and survived the 

longest periods examined. The most effective method to maintain implant 

position was dorsal placement of collagen-coated Nitex filter. 

Implants were inserted either at the time of lesioning or 5 days 

later. The implant survival rate was better (72% vs. 50%) and meningeal 

scarring was less with immediate implantation, but delayed implantation 

resulted in better implant-cord fusion and the implant better filled the 

lesion cavity. DRGN/SC implants became well vascularized without 

leptomeningeal cells; this may explain why implant survival was not 

improved with leptomeningeal cell addition. Particularly 

well-differentiated implants (full extracellular matrix 

production and myelination) did not fuse as well with cord as did those 

less well differentiated. The addition of nerve growth factor to the Nitex 

filter collagen coating led to improved survival of DRGNs in 

implants. Electron microscopy showed that astrocytes populated the 

implant-cord junction region and migrated into implants. Typical 

SCs related to nonmyelinated and myelinated axons were present in 

implants. Close proximity of astrocytes and central myelin to SCs 

and peripheral myelin demonstrated good implant integration with cord. 

Clusters of SCs, astrocytes, and axons, all enclosed within a common basal 

lamina, were observed in implants. Immunostaining for GFAP and 

laminin confirmed our microscopy findings that SCs did not migrate from 

implant into host but that astrocytes left host tissue to enter 

implants. Neuroanatomical tracing of CST neurons with HRP-WGA 

showed that labeled fibers were not present in the implant but were 

fasciculated just beneath in gray matter. These fibers remained clustered 

in gray matter underneath the ventral dorsal columns caudal to the lesion. 

In lesioned but not implanted rats, labeled fibers were only diffusely 

distributed in gray matter. Delayed implantation led to more variation in 

fasciculation compared with immediate implantation. (ABSTRACT TRUNCATED AT 

400 WORDS) 
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The sciatic nerve of adult mice was transected and the proximal and distal 
nerve stumps were sutured into a polyethylene tube . The tubes were 
implanted either empty, or the lumen was filled with pure collagen 
or a mixture of collagen/nerve growth factor (NGF) . Six weeks 
later, cells in the L3-L5 dorsal root ganglia (DRG) were retrogradely 
filled with horseradish peroxidase (HRP) . The data demonstrate that the 
addition of NGF to the interior of the tubular prosthesis can 
significantly increase the regeneration rate of sensory neurons. 
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To evaluate the validity of sciatic function index as a reliable 
functional parameter in assessing regeneration of rat sciatic nerve 
through a 1 cm gap, we undertook the following investigation. Sixty- three 
adult male Sprague-Dawley rats were assigned to four groups for repair of 
a 1 cm gap created in the right rat sciatic nerve; 19 rats were repaired 
with amniotic collagen conduits, 20 with nerve autograft, and 17 
with silicone tubes. In seven rats, the gap was not repaired and served as 
a control. Functional recovery was assessed by de-Medinaceli SFI and by 
clinical observations, compared with quantitative and qualitative 
histological results at 4, 10, and 17 weeks postoperatively. The SFI 
results did not correlate with the histological findings and clinical 
observations over the observation period in all groups . 
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Effect of different surgical repair modalities on 
regeneration of the rabbit mandibular nerve. 
Eppley B L; Doucet M J; Winkelmann T; Delfino J J 
Division of Oral -Maxillofacial Surgery, St John's Mercy 
Medical Center, St Louis, MO 63141. 

JOURNAL OF ORAL AND MAXILLOFACIAL SURGERY, (1989 Mar) 47 
(3) 257-76. 

Journal code: JIC; 8206428. ISSN: 0278-2391. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 
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ENTRY MONTH: 198904 

ENTRY DATE: Entered STN: 19900306 

Last Updated on STN: 19980206 
Entered Medline: 19890407 

AB A study was designed to evaluate the ability of the rabbit mandibular 

nerve to regenerate when exposed to crush and resection injuries, as well 
as to determine how differently sized resection injuries healed when 
repaired with either autogenous grafts or laminin- lined collagen 
tubulization. The nerve demonstrated a regenerative capacity over a 1-cm 
defect, with morphology and function that approximated normals, but could 
not span a 2-cm gap defect unaided. Crush injuries produced findings that 
were inferior to both those in normal nerves and in those with resections. 
In 1-cm defects, both grafting and tubular repairs produced similar 
results, with substantial recovery of neural function after 16 weeks. In 
2-cm defects, autogenous grafting was superior to tubulization by both 
morphologic and functional assessment. Replacement of the lateral cortex 
of the mandible after nerve repair was shown to be unnecessary. The 
implications of these findings as they relate to nerve injury and repair 
in humans is discussed. 
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Artificial nerve graft compared to autograft in a rat 
model . 

Rosen J M; Pham H N; Abraham G; Harold L; Hentz V R 
Rehabilitation Engineering Research and Development Center, 
Veterans Administration Medical Center, Palo Alto, CA 
94304 . 

NS 14165-05 (NINDS) 

JOURNAL OF REHABILITATION RESEARCH AND DEVELOPMENT, (1989 
Winter) 26 (1) 1-14. 

Journal code: JRD; 8410047. ISSN: 0748-7711. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
198903 

Entered STN: 19900306 
Last Updated on STN: 19980206 
Entered Medline: 19890327 
A study was made to compare the regeneration of rat peroneal nerve across 
a 0.5 cm gap repaired with a sutured autograft (SAG) versus an artificial 
nerve graft (ANG) . The ANG model is composed of a synthetic biodegradable 
passive conduit made of polyglycolic acid (PGA) and a synthetic growth 
medium composed of hypoallergenic collagen. Axonal regeneration 
in short-term animals (1 and 4 months) was evaluated by qualitative 
histology only, while in long-term animals (17 to 21 months) quantitative 
histology and electro-physiology were used in addition to qualitative 
histology. This study reveals that axons do regenerate through this ANG 
model, but electrophysiological analyses show that the axonal regeneration 
is statistically inferior to that in the SAG. There was no significant 
statistical difference in the quantitative histological data. 
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Exogenous laminin induces regenerative changes in 
traumatized sciatic and optic nerve. 
Politis M J 

Department of Orthopedic Surgery, Shaughnessy Research 
Centre, Vancouver, British Columbia, Canada. 
PLASTIC AND RECONSTRUCTIVE SURGERY, (1989 Feb) 83 (2) 
228-35 . 

Journal code: P9S ; 1306050. ISSN: 0032-1052. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
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Entered Medline: 19890223 
AB Laminin is an extracellular matrix component which can promote neuritic 
elongation in vitro and has been implicated in the promotion of 
nerve regeneration in vivo. The present study was 

undertaken to determine if implantation of Elvax pellets containing 
exogenous laminin distal to site of lesion could promote regenerative 
responses in vivo in the adult rat peripheral (sciatic) and central 
(optic) nerve. In peripheral nerve preparations, Elvax pellets containing 
laminin or collagen were assessed for their ability to "lure" 
transected axons into 5-mm-long silicone tubes. In optic nerve studies, 
laminin pellets were inserted distal to site of nerve crush, and the 
extent of axonal elongation 2.5 mm to the injury site was assessed. 
Laminin-containing pellets appeared to support appreciable axonal 
elongation in both systems. This effect was dose -dependent and not exerted 
by collagen pellets, substrate-free pellets, or pellets 
containing irradiated laminin. Collagen IV had some beneficial 
effect in peripheral, but not central, nerve preparations. 
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89082916 MEDLINE 
89082916 PubMed ID: 2905029 

Increased blood flow enhances axon regeneration after 
spinal transection . 
de la Torre J C; Goldsmith H S 

University of Ottawa Health Sciences, Ont., Canada. 
NEUROSCIENCE LETTERS, (1988 Dec 5) 94 (3) 269-73. 
Journal code: N7N; 7600130. ISSN: 0304-3940. 
Netherlands 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
198902 

Entered STN: 19900308 
Last Updated on STN: 19970203 
Entered Medline: 19890206 
It is not known whether increasing the amount of blood flow to axotomized 
fibers in mammalian CNS can result in more robust sprouting. To find out, 
an intact pedicled omentum was surgically transposed to cover a 
collagen matrix gel used to bridge the transected cat spinal cord 
stumps. Control animals were similarly treated but did not receive the 
pedicled omentum. Twelve weeks after cord transection, animals receiving 
the pedicled omentum showed a 66% spinal cord blood flow increase over 
animals that did not. Moreover, treatment with the pedicled omentum 
increased the density of regenerating adrenergic axons 10 -fold over the 
control group. These findings indicate that boosting flow with an omental 
graft to the collagen bridge site results in robust axonal 
outgrowth of spinal transected nerve fibers. 
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Entubulation repair with protein additives increases the 
maximum nerve gap distance successfully bridged with 
tubular prostheses . 

Madison R D; Da Silva C F; Dikkes P 

Department of Neuroscience, Children's Hospital, Boston, MA 
02115 . 

NS22404 (NINDS) 

BRAIN RESEARCH, (1988 May 3) 447 (2) 325-34. 
Journal code: B5L; 0045503. ISSN: 0006-8993. 
Netherlands 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 



ENTRY MONTH: 198808 

ENTRY DATE: Entered STN: 19900308 

Last Updated on STN: 19980206 
Entered Medline: 19880812 

AB The major objective of the experiments reported in this paper was to test 
the hypothesis that the maximum distance that peripheral nervous system 
(PNS) axons can regenerate through a tubular prosthesis may be increased 
by specific modifications to the internal environment of the prosthesis. 
The sciatic nerve of adult male rats was transected and proximal and 
distal nerve stumps were sutured into a silicone tube 20-25 mm in length. 
The silicone tubes were implanted empty, or the lumen was filled with 
collagen or a laminin-containing gel. Following 4-16 weeks 
survival time animals were sacrificed and the contents of the silicone 
tubes were processed for histological identification of myelinated and 
unmyelinated axons. All of the tubes with additives, but one of the 
initially empty tubes, displayed a regenerated nerve cable within the 
tube. Retrograde labeling studies were carried out to prove that some of 
the axons present in the regenerated nerve cables arose from primary motor 
and sensory neurons. These results show that specific modifications to the 
microenvironment of regenerating PNS axons can affect the success or 
failure of tubular prostheses for nerve repair. 
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to implants containing media conditioned by 

growing optic nerves . 
AUTHOR: Lavie V; Harel A; Doron A; Solomon A; Lobel D; Belkin M; 

Ben-Basat S; Sharma S; Schwartz M 
CORPORATE SOURCE: Department of Neurobiology, Weizmann Institute of Science, 

Rehovot, Israel. 

SOURCE: BRAIN RESEARCH, (1987 Sep 1) 419 (1-2) 166-72. 

Journal code: B5L; 0045503. ISSN: 0006-8993. 
PUB. COUNTRY: Netherlands 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 198 8 01 

ENTRY DATE: Entered STN: 19900305 

Last Updated on STN: 19900305 
Entered Medline: 19880111 

AB Adult rabbit retina can express regeneration-associated characteristics 
after optic nerve injury, provided it is supplied with appropriate 
diffusible substances originating from media conditioned by regenerating 
fish optic nerves or by optic nerves of a newborn rabbit [Hadani et al . , 
Proc. Natl. Acad. Sci. U.S.A., 81 (1984) 7965; Schwartz et al . , Science, 
228 (1985) 600] . This was shown by applying the active substances to the 
injured axons in the form of 'wrap-around' implants, consisting 
of collagen-coated silicone tubes which had been soaked in the 
conditioned media (CM) . The regeneration-associated response was 
manifested biochemically and by sprouting of nerve fibers in culture. The 
present work provides morphological evidence that the implantation 
prolongs survival of ganglion cells and optic nerve fibers and induces new 
growth. Light microscopic analysis (using horseradish peroxidase (HRP) for 
labeling the fibers) revealed, 1 week following optic nerve injury, 
labeled fibers and ganglion cells in both the implanted and control 
(injured only or injured and implanted with collagen-coated 
silicone tubes free of CM) nerves. However, from the second week after the 
injury, distinct differences in the appearance of viable ganglion cells 
and labeled fibers, were seen between experimental and control 
preparations. In sections taken through the optic nerve, at the region 
distal to the site of injury, HRP-labeled fibers were seen in the 
experimental nerves 1 week, 2 weeks and to a significantly lesser extent 1 
month after injury. (ABSTRACT TRUNCATED AT 2 50 WORDS) 
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Regeneration of transected sciatic nerves through 
semi -permeable nerve guidance channels. Effects of 
extracellular matrix protein additives. 

Aebischer P; Valentini R F; Winn S R; Kunz S; Sasken H; 
Galletti P M 

ASAIO TRANSACTIONS, (1986 Jul-Sep) 32 (1) 474-7. 
Journal code: ASA; 8611947. ISSN: 0889-7190. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
198701 

Entered STN : 19900302 

Last Updated on STN: 19980206 

Entered Medline: 19870112 
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Nontoxic nerve guide tubes support neovascular growth in 
transected rat optic nerve. 

Madison R; Sidman R L; Nyilas E; Chiu T H; Greatorex D 
EY04730 (NEI) 
NS14768 (NINDS) 

EXPERIMENTAL NEUROLOGY , (1984 Dec) 86 (3) 448-61. 
Journal code: EQF; 0370712. ISSN: 0014-4886. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
198501 

Entered STN: 19900320 
Last Updated on STN: 19980206 
Entered Medline: 19850123 
Nontoxic, bioresorbable "nerve guide" tubes were used to bridge the 
transected optic nerves of adult rats. Nerve guides were fabricated as 
polymers of synthetic poly D,L-lactates with 2% triethyl citrate added as 
a plasticizer. The local environment was manipulated further by the 
addition of the proteins collagen, fibrinogen, and anti-Thy-1 
antibody to the nerve guide lumens at the time of operation. Neovascular 
growth through the nerve guide lumens was quantified with the aid of a 
computer-controlled microscope. Neovascular growth was greater in the 
nerve guides to which proteins had been added, compared with initially 
empty nerve guides. These experiments demonstrated the effectiveness of 
these nerve guide tubes in supporting and directing neovascular growth in 
the mammalian central nervous system, and suggested that specific 
alterations of the local environment within the nerve guide lumen can 
affect the extent of neovascular growth. 
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Rehabilitation of vocal cord paralysis. Studies using the 
vagus recurrent bypass anastomosis, type ramus posterior 
shunt . 
Miehlike A 

ARCHIVES OF OTOLARYNGOLOGY, (1974 Dec) 100 (6) 431-41. 
Journal code: 860; 0376526.. ISSN: 0003-9977. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Abridged Index Medicus Journals; Priority Journals 
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Entered STN: 19900310 
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Engineering Information Encompass files have new names 
TOXLINE no longer being updated 
Search Derwent WPINDEX by chemical structure 
PRE- 1967 REFERENCES NOW SEARCHABLE IN CAPLUS AND CA 
DGENE Reload 

Published patent applications (Al) are now in US PAT FULL 
New SDI alert frequency now available in Derwent ' s 
DWPI and DPCI 

In-process records and more frequent updates now in 
MEDLINE 

PAGE IMAGES FOR 194 7-1966 RECORDS IN CAPLUS AND CA 
Adis Newsletters (ADISNEWS) now available on STN 
IMSworld Pharmaceutical Company Directory name change 
to PHARMA SEARCH 

Korean abstracts now included in Derwent World Patents 
Index 

Number of Derwent World Patents Index updates increased 
Calculated properties now in the REGISTRY/ ZREGISTRY File 
Over 1 million reactions added to CASREACT 
DGENE GETSIM has been improved 
AAASD no longer available 

New Search Capabilities US PAT FULL and US PAT 2 
TOXCENTER (SM) - new toxicology file now available on STN 
COPPERLIT now available on STN 

DWPI revisions to NTIS and US Provisional Numbers 
Files VETU and VETB to have open access 

WPINDEX/WPIDS/WPIX New and Revised Manual Codes for 2 0 02 
DGENE BLAST Homology Search 

August 15 CURRENT WINDOWS VERSION IS V6.0c, 
CURRENT MACINTOSH VERSION IS V6 . 0 (ENG) AND V6 . 0 J (JP) , 
AND CURRENT DISCOVER FILE IS DATED 07 AUGUST 2 001 
STN Operating Hours Plus Help Desk Availability 
General Internet Information 
Welcome Banner and News Items 
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CAS World Wide Web Site (general information) 



Enter NEWS followed by the item number or name to see news on that 
specific topic . 

All use of STN is subject to the provisions of the STN Customer 
agreement. Please note that this agreement limits use to scientific 
research. Use for software development or design or implementation 
of commercial gateways or other similar uses is prohibited and may 
result in loss of user privileges and other penalties. 
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FILE 1 HOME ' ENTERED AT 15:17:07 ON 10 DEC 2001 



=> FILE BIOSIS CAPLUS MEDLINE 
COST IN U.S. DOLLARS 



SINCE FILE TOTAL 
ENTRY SESSION 



DULICATE IS NOT A RECOGNIZED COMMAND " 
The previous, command name entered was not recognized by the system 
For a, list of commands available to you in the current file, enter" 
'HELP COMMANDS " at an arrow prompt ( = >) . 

i=> DUPLICATE REMOVE 
IENTER L# LIST OR (END) :L5 

/ DUPLICATE PREFERENCE IS 'BIOSIS, CAPLUS, MEDLINE 1 
KEEP DUPLICATES FROM MORE THAN ONE FILE? Y/ (N) -N 
PROCESSING COMPLETED FOR L5 

L6 61 DUPLICATE REMOVE L5 (8 DUPLICATES REMOVED) 

=> D HIS 

(FILE 'HOME' ENTERED AT 14:50:53 ON 10 DEC 2001) 

li FILE «SS"'iS2Ss MEDLINE ' ENTERED AT 14:51:26 0N 10 DEC 2001 

1x2 233782S COLLAGEN 

L3 15971 S NERVE (W) REGENERATION 

L4 3929 S LI AND L2 

L5 69 S L3 AND L4 

L6 61 DUPLICATE REMOVE L5 (8 DUPLICATES REMOVED) 



FULL ESTIMATED COST 



0.15 



0.15 



FILE 'BIOSIS' ENTERED AT 15:17:53 ON 10 DEC 2001 
COPYRIGHT (C) 2001 BIOSIS (R) 

FILE 'CAPLUS* ENTERED AT 15:17:53 ON 10 DEC 2001 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2001 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'MEDLINE' ENTERED AT 15:17:53 ON 10 DEC 2001 

=> S IMPLANTS 

LI 92198 IMPLANTS 

=> S COLLAGEN 

L2 23 3 7 82 COLLAGEN 

=> S NERVE (W) REGENERATION 

L3 15971 NERVE (W) REGENERATION 

=> S LI AND L2 

L4 3929 LI AND L2 

=> S L4 AND L3 

L5 69 L4 AND L3 

=> S TYPE (W) I (W) COLLAGEN 

L6 18290 TYPE (W) I (W) COLLAGEN 

=> S TYPE (W) III (W) COLLAGEN 

L7 5051 TYPE (W) III (W) COLLAGEN 

=> S TYPE (W) IV (W) COLLAGEN 

L8 11105 TYPE (W) IV (W) COLLAGEN 

=> REMOVE DUPLICATES L5 
DUPLICATES IS NOT VALID HERE 

The DELETE command is used to remove various items stored by the 
system. 

To delete a saved query, saved answer set, saved L-number list, SDI 
request, batch request, mailing list, or user-defined cluster, format, 
or search field, enter the name. The name may include ? for left, 
right, or simultaneous left and right truncation. 



Examples : 



DELETE BIO?/Q 
DELETE ? DRUG/ A 
DELETE ?ELEC?/L 
DELETE ANTICOAG/S 
DELETE ENZYME/B 
DELETE .MYCLUSTER 
DELETE . MY FORMAT 
DELETE . MYFIELD 
DELETE NAMELIST MYLIST 



delete query names starting with BIO 
delete answer set names ending with DRUG 
delete L-number lists containing ELEC 
delete SDI request 
delete batch request 
delete user-defined cluster 
delete user-defined display format 
delete user-defined search field 
delete mailing list 



To delete an ordered document or an offline print, enter its 
number . 



Examples : 



DELETE P123001C 
DELETE D134002C 



- delete print request 

- delete document order request 



To delete an individual L-number or range of L-numbers, enter the 
L-number or L-number range. You may also enter DELETE LAST followed 
by a number, n, to delete the last n L-numbers. RENUMBER or 



NORENUMBER may also be explicitly specified to override the value of 
SET RENUMBER. 



Examples : 



DELETE L21 

DELETE L3-L6 

DELETE LAST 4 

DELETE L33- 

DELETE -L55 

DELETE L2-L6 RENUMBER 

DELETE RENUMBER 



delete a single L-number 
delete a range of L-numbers 
delete the last 4 L-numbers 
delete L33 and any higher L-number 
delete L55 and any lower L-number 
delete a range of L-numbers and 
renumber remaining L-numbers 
renumber L-numbers after deletion of 
intermediate L-numbers 



Entire sets of saved items, SDI requests, batch requests, user-defined 
items, or E-numbers can be deleted. 



Examples ; 




DELETE 


SAVED /Q 


DELETE 


SAVED/A 


DELETE 


SAVED /L 


DELETE 


SAVED 


DELETE 


SAVED/ S 


DELETE 


SAVED/ B 


DELETE 


CLUSTER 


DELETE 


FORMAT 


DELETE 


FIELD 


DELETE 


SELECT 


DELETE 


HISTORY 



delete all saved queries 

delete all saved answer sets 

delete all saved L-number lists 

delete all saved queries, answer sets, 

and L-number lists 

delete all SDI requests 

delete all batch requests 

delete all user-defined clusters 

delete all user-defined display formats 

delete all user-defined search fields 

delete all E-numbers 

delete all L-numbers and restart the 

session at LI 



To delete an entire multifile SDI request, enter DELETE and 
the name of the request. To delete a component from the 
multifile SDI, enter DELETE and the name of the component. 

=> D HIS 
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LI 
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REGENERATION 



92198 S IMPLANTS 
23 3 782 S COLLAGEN 
15 971 S NERVE (W) 
3929 S LI AND L2 
69 S L4 AND L3 
18290 S TYPE (W) I (W) COLLAGEN 

5051 S TYPE (W) III (W) COLLAGEN 
11105 S TYPE (W) IV (W) COLLAGEN 



=> S L5 AND L6 

L9 8 L5 AND L6 

=> S L5 AND L7 

L10 0 L5 AND L7 




=> S L5 AND L8 

Lll 0 L5 AND L8 

=> D L9 IBIB ABS 1-8 



L9 ANSWER 1 OF 8 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR (S) : 



BIOSIS COPYRIGHT 2001 BIOSIS 
1996:118186 BIOSIS 
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Recent advances in tissue synthesis in vivo by use of 
collagen- glycosaminoglycan copolymers. 
Ellis, D. L.; Yannas, I. V. (1) 



CORPORATE SOURCE: (1) Dep. Mech. Eng., 77 Massachusetts Ave., Mass. Inst. 

Technol., Cambridge, MA 02139 USA 
SOURCE: Biomaterials, (1996) Vol. 17, No. 3, pp. 291-299. 

ISSN: 0142-9612. 
DOCUMENT TYPE: General Review 

LANGUAGE: English 

AB Biologically active analogues of the extracellular matrix (ECM) are 
synthesized by grafting glycosaminoglycan (GAG) chains onto type 
I collagen, and by controlling the physicochemical 
properties of the resulting graft copolymer. Collagen-GAG ECM 
analogues have previously been shown to induce regeneration of the dermis 
in humans and the guinea pig, and of the rat sciatic nerve. Current 
studies have emphasized elucidation of the molecular mechanism through 
which tissue -specific ECM analogues induce regeneration. The contribution 
of the GAGs to the biological activity of the skin regeneration template 
was confirmed by studying the contribution of several GAGs to the 
inhibition of wound contraction in guinea pigs. The interaction between 
cells and the porous structure of an ECM analogue was studied with 
emphasis on the deformation of pores which occurs during wound 
contraction. The synthesis of scar, as well as of partly regenerated 
tissue which has a morphology between that appropriate for scar and for 
normal dermis, was quantitatively assayed for the first time using a laser 
light scattering technique. An ECM analogue which has been shown to be 
capable of inducing regeneration of functional sciatic nerve in the rat 
over a gap larger than 10 mm was incorporated in the design of a 
biodegradable implant for peripheral nerve regeneration 
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AB Collagenous biomaterials have been used in our laboratory for treatment of 
decubitus ulcers, tendon/ ligament repair and nerve 
regeneration. Results of previous studies suggest that 
implants containing bovine type I 

collagen enhance repair and regeneration of connective tissue 

found in different organs. The purpose of this paper is to evaluate the 

immunological response to type I collagen 

that is cross-linked using either glutaraldehyde or cyanamide treatment. 
Humoral and cell mediated responses to type I 

collagen are evaluated in a rabbit model. Results obtained in this 
study suggest that antibody levels and cell -mediated response to 
type I collagen are highest in animals exposed 

to uncross-linked implant material and these responses are increased by 
booster injections of the antigen. Antibody titres to cross-linked 
collagen are significantly lower than those observed for 

uncross-linked material. Extensive implant cross-linking does not totally 
eliminate the humoral response and may lead to a cell-mediated reaction. 
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Magnetically aligned collagen gel filling a 
collagen nerve guide improves peripheral 
nerve regeneration 
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Wendelschaf er-Crabb, Gwen; Kennedy, William R.; 
Tranquil lo, Robert T. 

Department of Neurology, University of Minnesota, 
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DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Bioresorbable collagen nerve guides filled with either 
magnetically aligned type I collagen gel or 

control collagen gel were implanted into 4- or 6 -mm surgical 

gaps created in the sciatic nerve of mice and explanted 30 and 60 days 

postoperation (dpo) for histol. and immunohistochem. evaluation. The 

hypothesis was that contact guidance of regenerating axons and/or invading 

nonneuronal cells to the longitudinally aligned collagen fibrils 

would improve nerve regeneration. The criterion for 

regeneration was observation of regenerating myelinated fibers distal to 
the nerve guide. Consistent with previous studies showing poor 
regeneration in 6 -mm gaps at 60 dpo with entubulation repair, only one of 
six mice exhibited regeneration with control collagen gel. In 
contrast, four of four mice exhibited regeneration with magnetically 
aligned collagen gel, including the appearance of nerve fascicle 
formation. The nos . of myelinated fibers were less than the uninjured 
nerve in all groups, however, which may have been due to rapid resorption 
of the nerve guides. An attempt to increase the stability of the 
collagen gel; and thereby the directional information presented by 
the aligned collagen fibrils, by crosslinking the 
collagen with ribose before implantation proved detrimental for 
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Sciatic nerve regeneration navigated by 
laminin- fibronectin double coated biodegradable 
collagen grafts in rats. 
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(JOURNAL ARTICLE) 

English 

Priority Journals 
199503 

Entered STN: 19950322 
Last Updated on STN: 19950322 
Ishate^ed-We^ine : 19950314 
Biodegrada^F*^ype_l collage?! tube grafts 

filled ^ongitudi i T dlly wilr tTlaminin and fibronectin double coated 
collagen fiber bundles (L-F grafts) were implanted to promote 
sciatic nerve regeneration in rats. Grafts filled with 
uncoated collagen fibers were used as control. A 1 cm defect on 
the right sciatic nerve was filled with a graft in the manner of bridging. 
Thirty days after implantation, several newly developed nerve fasciculi 
were found at the middle portion of the L-F grafts in contrast to no 
developed nerves in the controls. After 60 days, the middle and distal 
portions of both grafts included well-developed nerve tissues with 
prominent myelinated and unmyelinated nerve fibers surrounded by 
perineural cells, but the control distal portion showed fewer nerve 
fibers. All artificial collagen elements were completely 

degraded and absorbed at 30 days, and new nerve tissues surrounded by an 
epineurium successfully connected the proximal stump to the distal stump 
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Artificial nerve graft using collagen as an 
extracellular matrix for nerve repair compared with sutured 
autograft in a rat model . 
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Division of Plastic and Reconstructive Surgery, Stanford 
University School of Medicine, CA 94305. 
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Journal; Article; (JOURNAL ARTICLE) 
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199101 

Entered STN : 19910308 
Last Updated on STN : 19980206 
Entered Medline: 19910124 
A study was conducted to compare the regeneration of rat peroneal nerves 
across 0.5-cm gaps repaired with artificial nerve grafts versus sutured 
autografts. The artificial nerve graft model is composed of a synthetic 
biodegradable passive conduit made of polyglycolic acid filled with a 
collagen extracellular matrix (predominantly Type 
I collagen, derived from calf skin, and with the 

telopeptide ends left intact) . Axonal regeneration was studied in 22 
long-term animals (11 or 12 months) . The nerves were studied by 
qualitative and quantitative histological and electrophysiological 
methods, and by functional analysis in 9 of the animals. The axonal 
regeneration of the artificial nerve graft is equal to sutured autografts 
as measured by axonal counts, and by physiological and functional methods, 
although the sutured autografts demonstrated statistically superior axonal 
diameters . 
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Immunogenicity of collagenous implants. 
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Collagenous biomaterials have been used in our laboratory for treatment of 
decubitus ulcers, tendon/ ligament repair and nerve 
regeneration. Results of previous studies suggest that 
implants containing bovine/type^J^ 

collagen enhance repair anaTegeneration of connective tissue 
found in different organs. The purpose of this paper is to evaluate the 
immunological response to type I collagen 

that is cross -linked using either glutaraldehyde or cyanamide treatment. 
Humoral and cell mediated responses to type I 

collagen are evaluated in a rabbit model. Results obtained in this 
study suggest that antibody levels and cell -mediated response to 
type I collagen are highest in animals exposed 

to uncross-linked implant materials and these responses are increased by 
booster injections of the antigen. Antibody titres to cross-linked 
collagen are significantly lower than those observed for 
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uncross-linked material. Extensive implant cross-linking does not totally 
eliminate the humoral response and may lead to a cell -mediated reaction. 
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AUTHORCS): Singh, Neeta; Birdi, Tannaz J.; Chandrashekar , 

Sushila; Antia, Noshir H. 

The Foundation for Medical Research, 84 -A, R.G. 
Thadani Marg, Worli, Bombay, 400 018, India 
J. Neurol. Sci . (1997), 151 (1), 13-22 
CODEN: JNSCAG; ISSN: 0022 -5 10X 
Elsevier 
Journal 
English 

Extracellular matrix (ECM) protein deposition is an important feature of 
leprous nerves, where Schwann cells (SCs) and macrophages are the main 
hosts for Mycobacterium leprae. Since, SCs are involved in the synthesis 
of ECM proteins and its prodn. is regulated by macrophage secretory 
factors, the present study aimed to det. in vitro, the effect of M. leprae 
infection and macrophage secretory products on secretion of ECM proteins 
by SCs in two strains of mice, Swiss White (SW) and C57BL/6, that are 
known to differ in their nerve pathol . and macrophage functions in 
response to infection. Following six days of M. leprae infection, SCs 
from SW mice responded with increased secretion of 14C-leucine 
radiolabeled proteins and a concomitant increase in laminin and collagens 
type I, III and IV, as detd. by ELISA. In contrast infected C57BL/6 SCs 
responded with decreased secretion of total proteins and fibronectin. 
Exposure of SCs to macrophage conditioned medium resulted in decreased ECM 
protein secretion in both strains of mice. This decrease was a function 
of protein breakdown by macrophage derived proteases and also active 
regulation by macrophage secreted cytokines. A similar effect of M. 
leprae and macrophage secretory products on SC metab. in leprous nerves 
would have major ramifications on damage and repair activities. In addn. 
ECM proteins would also influence the compn. of the infiltrating cell 
population in lepromatous and tuberculoid nerves. 
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Axonal regeneration into chronically denervated distal 
stump. 2. Active expression of type I 
collagen mRNA in epineurium. 
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Entered Medline: 19950620 
During the first 2 weeks after an injury to peripheral nerve, endoneurial 
cells proliferate and express integrin beta 1 and mRNA for collagen types 
I and III. Clinical results for surgical repair within this time are 
clearly better than those obtained after delayed (months after original 
injury) surgery. The question of whether this is due to changes in the 
proliferative capacity of endoneurial cells or to changes in expression of 
mRNA for collagen types I and III or integrin beta 1 was studied using 
rats. The left common peroneal nerve was transected and allowed to 
degenerate for 3 and 6 months. After these times, the tibial nerve of the 
same animals were transected, and the fresh proximal stump of the 
transected tibial nerve was sutured into the chronically denervated distal 
stump of the common peroneal nerve. At 3 and 6 weeks after the 
reoperation, samples were collected from the distal stump for morphometry, 
immunohistochemistry and in situ hybridization. Proliferating cells and 
Schwann cells were identified by immunohistochemistry. These cells 
increased markedly in number during the axonal reinnervation. In situ 
hybridizatigji^e^ealr ed that iu Lhe-epi npnri urn and perineurium, which were 
fibrotic, ^ specially type I but also type lit" 
collagen mRNA werp highly pypT^rrrg^a. ^TV| fi ^pinn^t- of type 
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indirect immunohistochemical methods 4 days-20 weeks after a lesion in the 

ventral funiculus of the spinal cord. An increase in content of collagen-, 

laminin-, and NGFr-like immunoreactivity was observed in the scar tissue 

during the first 3 weeks. Although type I 

collagen dominated in superficial areas of the scar, type 

IV collagen and laminin-like immunoreactivity was 

observed in expanded perivascular spaces all over the lesion zone. 
Type IV collagen- and laminin- immunoreactive 

structures sometimes appeared to form strands which interconnected the 
ventral horn and the ventral root. Regenerating axons, as revealed by 
staining with MAPS or NGFr antibodies, were observed in close association 
to these paths. It has been suggested that a breakdown of the BBB may play 
a vital role in certain types of CNS regeneration by increasing the access 
of blood-borne trophic factors to the lesion area. The demonstration of 
extracellular matrix proteins like laminin provides further evidence for 
the notion that the observed regenerative growth takes place in an 
environment that is markedly different from the normal CNS. 
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Collagen containing neurotrophin-3 (NT-3) 

attracts regrowing injured corticospinal axons in the adult 
rat spinal cord and promotes partial functional recovery. 
Houweling D A; Lankhorst A J; Gispen W H; Bar P R; Joosten 
E A 

Department of Neurology, Rudolf Magnus Institute for 
Neurosciences, Utrecht University, Utrecht, 3508 GA, The 
Netherlands . 

EXPERIMENTAL NEUROLOGY, (1998 Sep) 153 (1) 49-59. 
Journal code: EQF; 0370712. ISSN: 0014-4886. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 
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directing the regrowth of f ibers of thi = ? * * f ° r sti ™lating and 
animal The neurotrophin NT-3 Is knoS Jo £ "\ lesioned adult 
selection of outgrowing cortirnL^ be lnvolv ed in the target 

capacity of locally applied I (CST) fibers - stuSed the 

axons of the CST il t £ i^iSed Suit S^iS? "T* ^ -growth'or 
the effect of NT-3 application on the Wt^n f C ° rd - We also studied 
spinal cord injury, using the gr ^^ k £ £J ^recovery of rats after 
of the lesion dissolved into rat tail e „?i 2 Was a PP lled at the site 

weeks after spinal cord iniurJ and ™i ? ° llag ? n ^ I - Four 
significantly more CST ffiwf h 2 colla 3 ei > implantation, 
matrix containing %? 3 "S*™* into the collagen 

collagen matrix without NT- (7 I/-"^ SP*?"" 1 into the control 
areas caudal to the collagen imolanh i' °. flbers grew int ° 
regrowth of corticospinal L P - ? u Des Pite the absence of 

area, functional rec^ry S observed 1 ^ tiSSUS CaUdal to th * leaion 
collagen implants. 7 observ ed in rats with NT-3 containing 

Copyright 1998 Academic Press. 
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hydrogel/schwann cell imolanL ^ I ■ days old) wer e given 
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J^^lofSft nerVe ^wt\ n 1^:o n r teChnXgUe and i-nopositive 
non-Seur;nal 10 c°eS d tS^T^^" 1 ^ S ^ that host 

host cell m the polymer bridges RT?7 L . 6 most frequently observed 
two thirds of the implants ThJ-vS P ° sitlve ax °ns were seen in abour 
with transplanted Schwann ce and in"" Cl ° SGly ass °^ated " bOUt 
(astrocytes) . Individual axons r^A S ° me Cases ' host S^a 
could be traced for up to^Jc^"V 1 - hln the im P la *ted hydrogels 
m the network of channels within the'™?™ 1119 that there was continuity 
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TITLE: Regeneration of dorsal root axons is related to specific 

non-neuronal cells lining NGF-treated intraspinal 
nitrocellulose implants . 

AUTHOR: Houle J D 

CORPORATE SOURCE: Department of Anatomy, University of Arkansas for Medical 

Sciences, Little Rock 72205. 
CONTRACT NUMBER: NS 2 6380 (NINDS) 

SOURCE: EXPERIMENTAL NEUROLOGY, (1992 Nov) 118 (2) 133-42. 

Journal code: EQF; 0370712. ISSN: 0014-4886. 
PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE : Eng 1 i s h 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 199212 

ENTRY DATE: Entered STN: 19930122 

Last Updated on STN: 19980206 

Entered Medline: 19921222 
AB The regeneration of sensory axons from severed dorsal roots can be 
enhanced by the presence of nerve growth 

factor (NGF) -treated nitrocellulose strips implanted into an 
intraspinal lesion cavity. Rather than being directly apposed to the 
transplant, most regenerating axons are separated from the nitrocellulose 
by several layers of non-neuronal cells, suggesting that these cells may 
have a role in the promotion of axonal regrowth. The cellular layers 
associated with untreated nitrocellulose strips or NGF-treated 
implants were examined in this study to determine if there were 
differences in their arrangement or orientation along the implant which 
might explain some of the possible effects of substrate-bound NGF on 
axonal regrowth. Into a hemisection lesion cavity created in the adult rat 
lumbar spinal cord NGF-treated or untreated strips of nitrocellulose were 
placed vertically, with intact pieces of fetal spinal cord (FSC) tissue 
transplanted along each side. The distal ends of cut dorsal rootlets were 
apposed to the fetal tissue. Immunocytochemical and electron microscopic 
examination 30-60 days post- transplantation revealed a distinct layering 
of cell types along the NGF-treated strips. Closest to the nitrocellulose 
was a single layer of macrophages, followed by a separate layer of 
fibroblasts with dense collagen bundles, then a layer of 
astroglial cells, before reaching the neuropil of the fetal spinal cord 
tissue. A thickened basal lamina formed between the fibroblast and 
astrocytic cell layers and bundles of regenerated sensory axons extended 
along the interface between these two layers. In contrast, non-neuronal 
cells along untreated nitrocellulose strips were not as well organized, 
with an intermixing of fibroblasts and astroglial cells and only scattered 
macrophage -like cells. Axons rarely were found in conjunction with this 
mixed population of cells and, overall, fewer regenerated axons extended 
into transplants with untreated nitrocellulose. The results demonstrate 
consistent differences in the composition and organization of non-neuronal 
cells adjacent to NGF-treated nitrocellulose implants, compared 
to untreated implants. This suggests that the presence of bound 
NGF influences the recruitment of various cells from the surrounding 
transplant tissue as well as from the previously injured dorsal rootlets. 
The capacity for NGF to promote the regeneration of sensory axons may be 
an indirect effect that is mediated or potentiated by the non-neuronal 
cell population that gathers in response to the presence of bound NGF. 
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TITLE: Implantation of cultured sensory neurons and Schwann cells 
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74-91. 

Journal code: HUV; 0406041. ISSN: 0021-9967. 
PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 199004 

ENTRY DATE: Entered STN: 19900601 

Last Updated on STN: 19960129 
Entered Medline: 19900416 

AB The purpose of this study was to test the effectiveness of 

implants derived from peripheral neural tissue to serve as bridges 

following interruption of the developing corticospinal tract (CST) . 

Implants prepared from purified populations of cultured dorsal 

root ganglion neurons (DRGNs) and Schwann cells (SCs) (Kuhlengel et al. # 

J. Comp. Neurol. 293:63-73, 1990) were placed into thoracolumbar regions 

of neonatal rat spinal cord from which a 2 -mm length of dorsal columns had 

been removed by suction. These cords were examined by a number of 

techniques 10 days to 6 months later. The implants, recognizable 

by their DRGN content, filled the vacated dorsal columns and survived the 

longest periods examined. The most effective method to maintain implant 

position was dorsal placement of collagen-coated Nitex filter. 

Implants were inserted either at the time of lesioning or 5 days 

later. The implant survival rate was better (72% vs. 50%) and meningeal 

scarring was less with immediate implantation, but delayed implantation 

resulted in better implant-cord fusion and the implant better filled the 

lesion cavity. DRGN/SC implants became well vascularized without 

leptomeningeal cells; this may explain why implant survival was not 

improved with leptomeningeal cell addition. Particularly 

well-differentiated implants (full extracellular matrix 

production and myelination) did not fuse as well with cord as did those 

less well differentiated. The addition of nerve growth 

factor to the Nitex filter collagen coating led to 

improved survival of DRGNs in implants . Electron microscopy 

showed that astrocytes populated the implant-cord junction region and 

migrated into implants. Typical SCs related to nonmyelinated and 

myelinated axons were present in implants. Close proximity of 

astrocytes and central myelin to SCs and peripheral myelin demonstrated 

good implant integration with cord. Clusters of SCs, astrocytes, and 

axons, all enclosed within a common basal lamina, were observed in 

implants. Immunostaining for GFAP and laminin confirmed our 

microscopy findings that SCs did not migrate from implant into host but 

that astrocytes left host tissue to enter implants. 

Neuroanatomical tracing of CST neurons with HRP-WGA showed that labeled 
fibers were not present in the implant but were fasciculated just beneath 
in gray matter. These fibers remained clustered in gray matter underneath 
the ventral dorsal columns caudal to the lesion. In lesioned but not 
implanted rats, labeled fibers were only diffusely distributed in gray 
matter. Delayed implantation led to more variation in f asciculation 
compared with immediate implantation. (ABSTRACT TRUNCATED AT 400 WORDS) 
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TITLE: Addition of nerve growth factor 

to the interior of a tubular prosthesis increases sensory 

neuron regeneration in vivo. 
AUTHOR: Da-Silva C F; Langone F 

CORPORATE SOURCE: Departamento de Anatomia, Universidade de Sao Paulo, 

Brasil. 

SOURCE: BRAZILIAN JOURNAL OF MEDICAL AND BIOLOGICAL RESEARCH, 

(1989) 22 (6) 691-4. 

Journal code: BOF; 8112917. ISSN: 0100-879X. 
PUB. COUNTRY: Brazil 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 199003 



ENTRY DATE: Entered STN: 19900601 

Last Updated on STN : 19980206 
Entered Medline: 19900326 
AB The sciatic nerve of adult mice was transected and the proximal and distal 
nerve stumps were sutured into a polyethylene tube. The tubes were 
implanted either empty, or the lumen was filled with pure collagen 
or a mixture of collagen/nerve growth 

factor (NGF) . Six weeks later, cells in the L3-L5 dorsal root 
ganglia (DRG) were retrogradely filled with horseradish peroxidase (HRP) . 
The data demonstrate that the addition of NGF to the interior of the 
tubular prosthesis can significantly increase the regeneration rate of 
sensory neurons . 
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ACCESSION NUMBER: 2001:4624 CAPLUS 

DOCUMENT NUMBER: 135:200222 

TITLE: Bioartif icial peripheral nerve guide tube 

AUTHOR (S) : Shimizu, Ysuhiko 

CORPORATE SOURCE: Institute of Medical Science, Kyoto University, Japan 

SOURCE: Igaku no Ayumi (2000), 195(3), 184-187 

CODEN: IGAYAY; ISSN: 0039-2359 
PUBLISHER: Ishiyaku Shuppan 

DOCUMENT TYPE: Journal; General Review 

LANGUAGE: Japanese 

AB A review with 7 refs. on artificial peripheral nerve guide tubes, covering 
characteristics of gelatin, collagen, collagen 
/polyglycolic acid composite, and laminin- coated 
collagen/polyglycolic acid composite nerve guide tubes. 
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TITLE: \ Peripheral nerve regeneration 

using silicone rubber chambers filled with 
collagen, laminin and fibronectin 
Chen, Yueh-Sheng; Hsieh, Ching-Liang; Tsai, 
Chin-Chuan; Chen, Ter-Hsin; Cheng, Wen-Chiang; Hu, 
Cheng-Li; Yao, Chun-Hsu 

Institute of Chinese Medical Science, China Medical 
College, Taichung, Taiwan 
Biomaterials (2000), 21(15), 1541-1547 
CODEN: BIMADU; ISSN: 0142-9612 
Elsevier Science Ltd. 
Journal 
English 

A 10 mm gap of rat sciatic nerve was created between the proximal and 
distal nerve stumps, which were sutured into silicone rubber tubes filled 
with an extracellular gel contg. collagen, laminin and 
fibronectin. Empty silicone rubber tubes were used as controls. Six 
weeks after implantation, all extracellular elements were completely 
degraded and absorbed, and 90% of the animals from the extracellular gel 
group exhibited regeneration across the nerve gaps, whereas only 60% in 
the control group. Both qual . and quant, histol. of the regenerated 
nerves revealed a more mature ultrastructural organization with 28% larger 
cross -sectional area and 2 8% higher no. of myelinated axons in the 
extracellular gel group than the controls. The gel mixt. of 
collagen, laminin and fibronectin could offer a suitable 
growth medium for the regeneration of axons. 
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TITLE: Peripheral nerve regeneration 

across an 80 -mm gap bridged by a polyglycolic acid 
(PGA) -collagen tube filled with 
laminin-coated collagen fibers: a 

histological and electrophysiological evaluation of 
regenerated nerves 

Matsumoto, K. ; Ohnishi, K. ; Kiyotani, T. ; Sekine, T. ; 
Ueda, H. ; Nakamura, T. / Endo, K. ; Shimizu, Y. 
Institute for Frontier Medical Sciences, Department of 
Bioartif icial Organs, Kyoto University, Kyoto, 
606-8507, Japan 

Brain Res. (2000), 868(2), 315-328 
CODEN: BRREAP; ISSN: 0006-8993 
Elsevier Science B.V. 
Journal 
English 

We evaluated peripheral nerve regeneration across an 

80-mm gap using a novel artificial nerve conduit. The conduit was made of 
a polyglycolic acid (PGA) -collagen tube filled with 
laminin-coated collagen fibers. Twelve beagle dogs 

underwent implantation of the nerve conduit across an 8 0-mm gap in the 
left peroneal nerve. In 4 other dogs used as neg. controls, the nerve was 
resected and left unconnected. Histol. observation showed that numerous 
unmyelinated and myelinated nerve fibers, all smaller in diam. and with a 
thinner myelin sheath than normal nerve fibers, regrew through and beyond 
the gap 12 mo after implantation. The distribution of the regenerated 
axonal diams . was different from that of the normal axonal diams. Compd. 
muscle action potentials, motor evoked potentials, and somatosensory 
evoked potentials were recorded in most animals 3 mo after implantation. 
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Peak amplitudes and latencies recovered gradually, which indicating the 
functional establishment of the nerve connection with the target organs. 
In addn. to the ordinary electrophysiol . recoveries, potentials with 
distinct latencies originating from A. alpha . , A. delta, and C fibers became 
distinguishable at . the 6th lumbar vertebra following stimulation of the 
peroneal nerve distal to the gap 12 mo after implantation. The pattern of 
walking without load was restored to almost normal 10-12 mo after 
implantation. Neither electrophysiol. nor histol. restoration was 
obtained in the controls. Our nerve conduit can guide peripheral nerve 
elongation and lead to favorable functional recovery across a wider nerve 
gap than previously reported artificial nerve conduits. 

35 
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Evaluation of several techniques to modify denatured 
muscle tissue to obtain a scaffold for peripheral 
nerve regeneration 

Meek, Marcel F.; Den Dunnen, Wilfred F. A.; 
Schakenraad, Jeff M. ; Robinson, Peter H. 
Center for Artificial Organs, Division of 
Biomaterials , University of Groningen, 
KZ, Neth. 

Biomaterials (1999), 20(5), 401-408 
CODEN: BIMADU; ISSN: 0142-9612 
Elsevier Science Ltd. 
Journal 
English 

The aim of this study was to (1) evaluate the effect of 
techniques of denatured muscle tissue to obtain an open 
structure, and (2) test if this scaffold is suitable for peripheral 
nerve regeneration. Four samples (A-D) of muscle tissue 
specimens were evaluated using light microscopy, immunohistochem . and 
cryo-SEM. Sample C showed the most open extracellular matrix, while 
collagen type IV and laminin (in the basal lamina) could 

still be obsd. by immunohistochem. An in vivo pilot study showed that the 
first signs of functional nerve recovery and axon regeneration could be 
obsd. after 3 wk of implantation. Thus, sample C has the most open 
structure and leads to good nerve regeneration and 
functional nerve recovery. 
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AB Poly (2-hydroxyethylmethacrylate) (PolyHEMA) hydrogels, when combined with 
extracellular matrix molecules and infiltrated with cultured Schwann 
cells, have the capability to induce CNS axonal regrowth after injury. We 
have further investigated these PolyHEMA hydrogels and their potential to 
bridge CNS injury sites. Collagen IV- impregnated hydrogels 
containing Schwann cells were implanted into the lesioned optic tract in 
14 rats. On examination 2-4 months later, there was good adherence between 
the implants and CNS tissue, and large numbers of viable Schwann 
cells (S100+, GFAP+, Laminin+, and LNGFR+) were seen within the 
hydrogel matrices. Immunohistochemical analysis showed that the 
collagen IV- impregnated PolyHEMA hydrogels preferentially 
supported the transplanted Schwann cells and not host glial cells such as 
astrocytes (GFAP+) or oligodendroglia (CAII+) . Macrophages (ED1+) were 
also seen within the sponge structure. Eighty-three percent of the 
implanted hydrogels contained RT97 + axons within their trabecular 
networks. Regrowing axons were associated with the transplanted Schwann 
cells and not with the small number of infiltrating astrocytes. RT97 + 
axons were traced up to 510 microm from the nearest host neuropil. These 
axons were sometimes myelinated by the transplanted Schwann cells and 
expressed the peripheral myelin marker Po+ . WGA/HRP- labeled retinal axons 
were seen within transplanted hydrogel sponges, with 40% of the cases 
growing for distances up to 350-450 microm within the polymer network. The 
data indicate that impregnating PolyHEMA sponges with collagen 
IV can modify the host glial reaction and support the survival of 
transplanted Schwann cells. This study thus provides new information on 
how biomaterials could be used to modify and bridge CNS injury sites. 
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AB Regeneration of transected peripheral nerve with a 10-mm gap encased in a 
silicone tube was evaluated in the presence of collagen sponge 
with or without laminin, or with systemic administration of a 
pyrimidine compound, MS-818. The sciatic nerve of 20 adult rats was 
transected and the proximal and distal nerve stumps were fixed in a 
silicone tube. The lumen of the silicone tube was empty, or filled with a 
collagen sponge alone or with a laminin- soaked 
collagen sponge. Also, a pyrimidine compound was injected 
intraperitoneally after implantation of the empty silicone tube. Three 
weeks later, the contents of the silicone tubes were processed for 
histological examination of regenerated nerve fibers. Other animals were 
observed 6, 12, and 18 months after surgery to examine the long-term 
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Biodegradable type I collagen tube grafts filled longitudinally 
with laminin and fibronectin double coated collagen 
fiber bundles (L-F grafts) were implanted to promote sciatic nerve 
regeneration in rats. Grafts filled with uncoated collagen 
fibers were used as control. A 1 cm defect on the right sciatic nerve was 
filled with a graft in the manner of bridging. Thirty days after 
implantation, several newly developed nerve fasciculi were found at the 
middle portion of the L-F grafts in contrast to no developed nerves in the 
controls. After 60 days, the middle and distal portions of both grafts 
included well -developed nerve tissues with prominent myelinated and 
unmyelinated nerve fibers surrounded by perineural cells, but the control 
distal portion showed fewer nerve fibers. All artificial collagen 
elements were completely degraded and absorbed at 30 days, and new nerve 
tissues surrounded by an epineurium successfully connected the proximal 
stump to the distal stump of the initially separated nerve. Descending and 
ascending action potentials were evoked in all grafts at 60 days. These 
results indicated that laminin and fibronectin may promote the 
growth of axons in biodegradable collagen grafts, which guided 
nerve regeneration well and allowed the formation of 
epineurium. 
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The purpose of this study was to test the effectiveness of 
implants derived from peripheral neural tissue to serve as bridges 
following interruption of the developing corticospinal tract (CST) . 
Implants prepared from purified populations of cultured dorsal 
root ganglion neurons (DRGNs) and Schwann cells (SCs) (Kuhlengel et al . , 
J. Comp. Neurol. 293:63-73, 1990) were placed into thoracolumbar regions 
of neonatal rat spinal cord from which a 2 -mm length of dorsal columns had 
been removed by suction. These cords were examined by a number of 
techniques 10 days to 6 months later. The implants, recognizable 
by their DRGN content, filled the vacated dorsal columns and survived the 
longest periods examined. The most effective method to maintain implant 
position was dorsal placement of collagen-coated Nitex filter. 



CONTRACT NUMBER: 



SOURCE 



PUB. COUNTRY: 

LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



Implants were inserted either at the time of lesioning or 5 days 
later. The implant survival rate was better (72% vs. 50%) and meningeal 
scarring was less with immediate implantation, but delayed implantation 
resulted in better implant-cord fusion and the implant better filled the 
lesion cavity. DRGN/SC implants became well vascularized without 
leptomeningeal cells; this may explain why implant survival was not 
improved with leptomeningeal cell addition. Particularly 
well-differentiated implants (full extracellular matrix 
production and myelination) did not fuse as well with cord as did those 
less well differentiated. The addition of nerve growth factor to the Nitex 
filter collagen coating led to improved survival of DRGNs in 
implants. Electron microscopy showed that astrocytes populated the 
implant-cord junction region and migrated into implants. Typical 
SCs related to nonmyelinated and myelinated axons were present in 
implants. Close proximity of astrocytes and central myelin to SCs 
and peripheral myelin demonstrated good implant integration with cord. 
Clusters of SCs, astrocytes, and axons, all enclosed within a common basal 
lamina, were observed in implants. Immunostaining for GFAP and 
laminin confirmed our microscopy findings that SCs did not migrate 
from implant into host but that astrocytes left host tissue to enter 
implants. Neuroanatomical tracing of CST neurons with HRP-WGA 
showed that labeled fibers were not present in the implant but were 
fasciculated just beneath in gray matter. These fibers remained clustered 
in gray matter underneath the ventral dorsal columns caudal to the lesion. 
In lesioned but not implanted rats, labeled fibers were only diffusely 
distributed in gray matter. Delayed implantation led to more variation in 
f asciculation compared with immediate implantation. (ABSTRACT TRUNCATED AT 
400 WORDS) 
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Effect of different surgical repair modalities on 
regeneration of the rabbit mandibular nerve. 
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A study was designed to evaluate the ability of the rabbit mandibular 
nerve to regenerate when exposed to crush and resection injuries, as well 
as to determine how differently sized resection injuries healed when 
repaired with either autogenous grafts or laminin- lined 
collagen tubulization. The nerve demonstrated a regenerative 
capacity over a 1-cm defect, with morphology and function that 
approximated normals, but could not span a 2 -cm gap defect unaided. Crush 
injuries produced findings that were inferior to both those in normal 
nerves and in those with resections. In 1-cm defects, both grafting and 
tubular repairs produced similar results, with substantial recovery of 
neural function after 16 weeks. In 2 -cm defects, autogenous grafting was 
superior to tubulization by both morphologic and functional assessment. 
Replacement of the lateral cortex of the mandible after nerve repair was 
shown to be unnecessary. The implications of these findings as they relate 
to nerve injury and repair in humans is discussed. 
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Background: Peritoneal fibrosis (PF) is one of the most serious 
complications after long-term continuous ambulatory peritoneal dialysis 
(CAPD) . Proliferation of human peritoneal mesothelial cells (HPMC) and 
matrix over-production are regarded as the main processes predisposing to 
PF. Dipyridamole (DP) has been reported to have potential as an 
antiproliferative and antifibrotic agent. We thus investigated the effect 
of DP in inhibiting proliferation and collagen synthesis of 
HPMC. A rat model of peritonitis - induced PF was also established to 
demonstrate the in vivo preventive effect of DP. Methods: HPMC was 
cultured from human omentum by an enzyme digestion method. Cell 
proliferation was measured by the methyltetrazolium assay. Intracellular 
cAMP was measured using an enzyme immunoassay (EIA) kit. Total 
collagen synthesis was measured by 3H-proline incorporation assay. 
Expression of collagen alphal (I) and collagen alphal 
(III) mRNAs was determined by Northern blotting. The rat model of 
peritonitis -induced PF was developed by adding dextran microbeads 
(Cytodex, 8 mg/1 mL volume) to a standardized suspension (3 X 109) of 
Staphylococcus aureus. DP was administrated via intravenous infusion (4 mg 
in 1 h) daily for seven days. Macroscopic grading of intraperitoneal 
adhesions and histological analyses of peritoneal thickness and 
collagen expression were performed. Results: Addition of DP to 
HPMC cultures suppressed serum-stimulated cell proliferation and 
collagen synthesis. The antimitogenic and antifibrotic effects of 
DP appear to be predominantly mediated through the cAMP pathway, as DP 
increased intracellular cAMP in a dose-dependent manner. The macroscopic 
grade of intraperitoneal adhesion and peritoneal thickness were both 
significantly increased in animals treated with Cytodex plus S. aureus; on 
the other hand, DP attenuated these fibrotic changes with statistical 
significance (P < 0.01). Analysis of gene expression of collagen 
alphal (I) and alphal (III) in the peritoneal tissue 

of experimental animals yielded similar results. Conclusions: This study 
suggests that dipyridamole may have therapeutic potential in treating 
peritoneal fibrosis . 
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Peritoneal sclerosis, characterized by collagen 



accumulation, is a serious complication in continuous ambulatory 
peritoneal dialysis (CAPD) therapy. Heat shock protein 47 (HSP47) 
collagen-specific molecular chaperon and is closely associated 
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epithelium cells has shown evidence that endometriotic lesions can arise 
by a process of metaplasia from the ovarian surface epithelium. In this 
model, when both ovarian surface epithelium and ovarian stromal cells were 
cocultured with 17beta estradiol in a three-dimensional collagen 
gel lattice, the ovarian surface epithelium cells formed a lumen 
structure, surrounded by endometrial stromal cells with an epithelial 
mesenchymal structure. Immunoreactivity for epithelial membrane antigen 
and cytokeratin was shown in the glandular cells and cilia, as well as in 
the microvilli. Electron microscopy showed evidence of tight junctions on 
cell surfaces. These findings suggest that endometriosis may manifest as a 
serial change from the adjacent mesothelial cells. 
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DOCUMENT TYPE: Article 
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AB Our previous study showed that human peritoneal conditioned medium (CM) 
increased the matrix metalloproteinase-9 (MMP-9) secretion and 
invasiveness of ovarian cancer cells (NOM1) . In an effort to identify this 
MMP-9- stimulating factor, we examined the effects of extracellular matrix 
components, such as type IV collagen, laminin, and fibronectin, 
on ovarian cancer cells. We found that fibronectin increased the MMP-9 
activity of NOM1 cell CM in a concentration-dependent manner and that the 
peritoneal CM contained high level of fibronectin. An increase of MMP-9 
activity in NOM1 cell CM by the peritoneal CM was almost completely 
blocked by 20 mug/ml of anti-integrin alpha5/FnR antibody and RGD 
polypeptides. Furthermore, after immunoprecipitation by antif ibronectin 
antibody supernatant of the peritoneal CM did not increase MMP-9 activity 
in NOM1 cells. Fibronectin and the peritoneal CM also increased MMP-9 
activity and expression in NOM1 cell lysate, and these effects were 
blocked by anti-integrin alpha5/FnR antibody. Invasiveness of N0M1 cells 
was enhanced by fibronectin and the peritoneal CM in a 
concentration-dependent manner, and anti-integrin alphas /FnR antibody 
blocked these effects . These results suggested that fibronectin secreted 
from peritoneum increased MMP-9 activity and expression, and, in turn, 
invasiveness of ovarian cancer cells. 
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AB Twenty peritoneal specimens, collected from 19 patients at the insertion 
or removal of the catheter for continuous ambulatory peritoneal dialysis 
(CAPD) , were examined by light microscopy (LM) and transmission and 
scanning electron microscopy (TEM and SEM) . During long-term CAPD, the 
peritoneal tissue showed an absence of mesothelial cells 
and a fibrous thickening by proliferation of degenerative collagen 
fibers. Ultrastructural examination by SEM revealed that the surface of 
the peritoneum with mesothelial denudation was covered by a continuous 
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Peritoneal fibrosis (PF) is one of the most serious 



complications after long-term continuous ambulatory peritoneal dialysis 
(CAPD) . Proliferation of human peritoneal mesothelial cells (HPMC) and 
matrix over-prodn. are regarded as the main processes predisposing to PF. 
Dipyridamole (DP) has been reported to have potential as an 
antiproliferative and antifibrotic agent. We thus investigated the effect 
of DP in inhibiting proliferation and collagen synthesis of 
HPMC. A rat model of peritonitis-induced PF was also established to 
demonstrate the in vivo preventive effect of DP. Methods. HPMC was 
cultured from human omentum by an enzyme digestion method. Cell 
proliferation was measured by the methyltetrazolium assay. Intracellular 
cAMP was measured using an enzyme immunoassay (EIA) kit. Total 
collagen synthesis was measured by 3H-proline incorporation assay. 
Expression of collagen .alpha. 1 (I) and collagen 

.alpha. 1 (III) mRNAs was detd. by Northern blotting. The rat model of 
peritonitis -induced PF was developed by adding dextran microbeads 

(Cytodex, 8 mg/l mL vol.) to a standardized suspension (3 .times. 109) of 
Staphylococcus aureus. DP was administrated via i.v. infusion (4 mg in 1 
h) daily for seven days. Macroscopic grading of i.p. adhesions and 
histol. analyses of peritoneal thickness and collagen expression 
were performed. Results. Addn. of DP to HPMC cultures suppressed 
serum- stimulated cell proliferation and collagen synthesis. The 
antimitogenic and antifibrotic effects of DP appear to be predominantly 
mediated through the cAMP pathway, as DP increased intracellular cAMP in a 
dose-dependent manner. The macroscopic grade of i.p. adhesion and 
peritoneal thickness were both significantly increased in animals treated 
with Cytodex plus S. aureus; on the other hand, DP attenuated these 
fibrotic changes with statistical significance (P < 0.01). Anal, of gene 
expression of collagen .alpha. 1 (I) and .alpha. 1 (III) in the 
peritoneal tissue of exptl . animals yielded similar 

results. Conclusions. This study suggests that dipyridamole may have 
therapeutic potential in treating peritoneal fibrosis. 
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extracellular matrix components, such as type IV collagen, 

laminin, and fibronectin, on ovarian cancer cells. The authors found that 
fibronectin increased the MMP-9 activity of N0M1 cell CM in a 
concn. -dependent manner and that the peritoneal CM contained high level of 
fibronectin. An increase of MMP-9 activity in N0M1 cell CM by the 
peritoneal CM was almost completely blocked by 2 0 .mu.g/mL of 
anti-integrin .alpha. 5/FnR antibody and RGD polypeptides. Furthermore, 
after immunopptn. by antif ibronectin antibody supernatant of the 
peritoneal CM did not increase MMP-9 activity in N0M1 cells. Fibronectin 
and the peritoneal CM also increased MMP-9 activity and expression in N0M1 
cell lysate, and these effects were blocked by anti-integrin .alpha. 5/FnR 
antibody. Invasiveness of N0M1 cells was enhanced by fibronectin and the 
peritoneal CM in a concn. -dependent manner, and anti-integrin .alpha. 5/FnR 
antibody blocked these effects. These results suggested that fibronectin 
secreted from peritoneum increased MMP-9 activity and expression, and, in 
turn, invasiveness of ovarian cancer cells. 
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A biomaterial, suitable for use in medical devices, comprises peritoneum 
tissue which has been chem. treated to crosslink the collagen in 
the tissue, rendering the tissue more stable, less antigenic, and sterile. 
Peritoneum tissue was dissected from the abdominal cavity of calves, the 
tissue cleaned in phosphate buffered saline, pinned to a polyethylene 
surface, and exposed to 1% glutaraldehyde in phosphate buffered saline for 
24 h at room temp., followed by 2% H202 for 30 min, and stored in 50% aq. 
EtOH. The treated tissue had shrinkage temp. 83 . 5 . degree . , vs. 66.5 and 
67. 5. degree, for untreated tissue. 
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BACKGROUND: Peritoneal fibrosis (PF) is one of the most serious 
complications after long-term continuous ambulatory peritoneal dialysis 
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peritoneal specimens of CAPD patients. The expression level of HSP47, 
HSP70, collagen III, and alpha-SMA and the number of 

CD68-positive cells in group A2 were significantly higher than those in 
groups Al and B. HSP47/HSP70 -positive cells were mesothelial cells, 
adipocytes, and alpha-SMA-positive myofibroblasts. Furthermore, the 
expression level of HSP47 was significantly higher in peritoneal specimens 
from patients with refractory peritonitis than without it and was 
significantly higher in patients with more than 60 months of CAPD therapy 
than that in patients with less than 60 months of CAPD. CONCLUSION: Our 
results indicate that CAPD therapy may induce HSPs in the 
peritoneal tissue, and that peritonitis in CAPD patients 
may be associated with the progression of peritoneal sclerosis at least 
through HSP47 expression and chronic macrophage infiltration. Our data 
also suggest that the progression of peritoneal sclerosis in such patients 
is associated with deterioration of peritoneal ultrafiltration function. 
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in vivo studies and an in vitro experimental model. 
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Ultrastructure studies of pelvic peritoneal tissue 

from women undergoing laparotomy suggest that before endometriosis has 
become established in the peritoneum, there might be a metaplastic change 
by peritoneal mesothelial cells into endometrial glandular cells. A new in 
vitro experimental model of endometriosis using human ovarian surface 
epithelium cells has shown evidence that endometriotic lesions can arise 
by a process of metaplasia from the ovarian surface epithelium. In this 
model, when both ovarian surface epithelium and ovarian stromal cells were 
cocultured with 17beta estradiol in a three-dimensional collagen 
gel lattice, the ovarian surface epithelium cells formed a lumen 
structure, surrounded by endometrial stromal cells with an epithelial 
mesenchymal structure. Immunoreactivity for epithelial membrane antigen 
and cytokeratin was shown in the glandular cells and cilia, as well as in 
the microvilli. Electron microscopy showed evidence of tight junctions on 
cell surfaces. These findings suggest that endometriosis may manifest as a 
serial change from the adjacent mesothelial cells. 
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expression and invasion in ovarian cancer cell lines. 
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AB Our previous study showed that human peritoneal conditioned medium (CM) 
increased the matrix metalloproteinase-9 (MMP-9) secretion and 
invasiveness of ovarian cancer cells (N0M1) . In an effort to identify this 
MMP-9-stimulating factor, we examined the effects of extracellular matrix 
components, such as type IV collagen, laminin, and fibronectin, 
on ovarian cancer cells. We found that fibronectin increased the MMP-9 
activity of N0M1 cell CM in a concentration-dependent manner and that the 
peritoneal CM contained high level of fibronectin. An increase of MMP-9 
activity in N0M1 cell CM by the peritoneal CM was almost completely 
blocked by 2 0 microg/ml of anti-integrin alpha5/FnR antibody and RGD 
polypeptides. Furthermore, after immunoprecipitation by antif ibronectin 
antibody supernatant of the peritoneal CM did not increase MMP-9 activity 
in N0M1 cells. Fibronectin and the peritoneal CM also increased MMP-9 
activity and expression in NOM1 cell lysate, and these effects were 
blocked by anti-integrin alpha5/FnR antibody. Invasiveness of NOM1 cells 
was enhanced by fibronectin and the peritoneal CM in a 
concentration-dependent manner, and anti-integrin alpha5/FnR antibody 
blocked these effects. These results suggested that fibronectin secreted 
from peritoneum increased MMP-9 activity and expression, and, in turn, 
invasiveness of ovarian cancer cells . 
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AB It is well known that fibroblasts are a main source of extracellular 

matrix synthesis necessary for tissue repair. In addition, macrophages 
secrete products that are known to modulate synthesis of extracellular 
matrix. Accordingly, we studied the incorporation of [3H] thymidine , 
[3H]proline, and [35S] sulfate into macromolecules produced by fibroblasts 
recovered from the site of peritoneal tissue repair 
cultured with and without spent media from postsurgical peritoneal 
macrophages. Rabbits underwent resection and reanastomosis of their small 
intestines. Peritoneal exudative cells (PEC) were then collected on 
postsurgical day 5 and day 10 as well as from nonsurgical controls, 
separated by discontinuous Percoll gradient centrif ugation, and cultured 
for 48 h. A second group of rabbits underwent peritoneal wall abrasion 
from which fibroblast tissue repair cells (TRC) were collected from the 
site of injury at postsurgical day 7 and maintained in culture for varying 
times. Incorporation of radiolabeled precursors into DNA, collagen 
, and sulfated proteoglycans was determined. Incorporation of 
[3H] thymidine and [3H] proline into untreated TRC gradually decreased with 
culture duration. Conversely, [35S] sulfate incorporation gradually 
increased during prolonged culture. Macrophage spent media increased the 
levels of [3H] thymidine incorporation by the TRC. [3H] Proline and 
[35S] sulfate incorporation into TRC were also stimulated by macrophage 
spent media. However, this stimulation may be due to the enhanced 
proliferation of TRC by macrophage spent media. In conclusion, tissue 
repair fibroblasts are activated for postsurgical repair at the site of 
injury by many factors including secretory products from postsurgical 
macrophages . 
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AB In 1942, 53% of medically treated patients with cirrhosis were dead 6 

months after the onset of ascites. Only 30% survived 1 year. This dismal 
outlook has improved only slightly with advances in medicine. Yet, some 
internists reject the peritoneovenous shunt (PVS) for this fatal condition 
even if they are aware that a diminished blood volume causes the abnormal 
sodium retention responsible for ascites. Their objections are based on 
life- threatening complications of PVS, especially post shunt coagulopathy 
(PSC) . Blood shed into the peritoneal cavity becomes incoagulable. Such 
blood is immediately coagulated by a protocoagulant (soluble 
collagen) and concurrently lysed by tissue plasminogen activator 
(TPA) secreted by the peritoneal serosa. Wide zones of lysis surround 
peritoneal tissue placed on fibrin plates. Large volumes 
of ascitic fluid infused into circulating blood simulates the fate of 
blood shed into the peritoneal cavity with lysis playing the major role. 
Addition of ascitic fluid to normal platelet-rich plasma in vitro 
initiates clot lysis on thromboelastogram (TEG) . Epsilon-aminocaproic acid 
(EACA) counteracts this lysis. EACA and clotting factors normalize the TEG 
and arrest PSC. Disposal of ascitic fluid at surgery prevents or 
ameliorates PSC. Mild PSC was encountered only twice in 150+ consecutive 
patients (1.3%) with only one case being clinically significant (0.6%). 
Severe PSC occurred seven times in 98 early shunt patients whose ascitic 
fluid was not discarded. Severe PSC requires shunt interruption and 
control of bleeding with clotting factors and EACA. Peritoneal lavage with 
saline prevents the recurrence of PSC on reopening the shunt. In four 
patients, EACA and clotting factors were adequate to arrest coagulopathy. 
Three earlier patients died of PSC before its cause and treatment were 
understood. Proper management eliminates this life- threatening 
complication, and PSC cannot be considered a deterrent to PVS. 
Disseminated intravascular coagulopathy (DIC) is produced in experimental 
animals only by the injection of thrombin or thromboplastin. PSC is a 
distinct entity differing from DIC; EACA and not heparin is the antidote 
for PSC. 
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